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Part I 


Introduction 




JL^ibr.r 4i6<t4!‘i lu: uiii? uf ttii! uicis^t iin^KjrLimi boo1c±» on inatb^tn^iticst of the 
Miildk' Agc&i. IlK effect waof fuciTiiioufi in dissojuinaLtiiig the Hindu number 
lem find the meihodA of jdgebrn throughout Europe, This is tlie first translation 
of tiie Ijfltin inaiiiiscript of Zifber ahurr into a tnutteru Ifiiiguuige. U is hopi.'d 
that its ds'uilability to historians, inathcinaticiaiis^ and the public In general will 
make a tijutribiition to their knowledge of thb part of nur ctiUtiral heritage. 
MatheuiAtics and science are, after all, as much a part of our culture as litera¬ 
ture, art. aud music. It is as iiiLpuftant fur a person Ui know alxjut the riasaics 
of mathematics and science as it is to know about the claiadca of literature artrl 
art. 

Leonardo Pbauo^ known today to matheniatfciaud and scictilisLs ovur the 
world by tlie rianie PilionarcL was a dliJien of the maritime city-state of PhiH 
frtjtti L L 70 until after 1240. This vras the time of the Crusades, nf stn^ng political 
eonflicU between the Emperor Eretletidi 11 of the Holy RuiniUJ Empire and the 
Papacy; it was the time of the religious ferior of St. Francis of Assisi, 
Tlic Italian luaritiirie states of Pisa, CvIKkI. Venice and Amalli were locked in 
illteti!^ trade rh’alty' thrt>Ughoilt the hlediterratH^an Wtirld, InrJinluig By/juiitiiiiii 
and the Muslim countries. 

LfXHuinlo was instructed in mathematics as a youth in Hugia, a trading 
enclasT! established by the city of Pisa ajuJ located on the Biirbary Coast of 
Africa ill the Western Muslim EmpireH He ctmtinued to de^Tlop hs b mat he¬ 
mal Ician bir' trav'cliiig lUi business and studying in such places as Egypt, SyTiJL, 
Produce, and By-zaiiliuin. He tiet'elopeti cant acts with twiemiM-f thm^ugjiriut 
the Mediterranean world. He E>eciune proficient in Euclid's E'femenfir, and the 
Greek inatliematical iiwthrxl of dehiiitkin, theorem^ and proof. He learned from 
the Arabic scientists the Hindu iitunbprH and rheir place sysii^n, and the al¬ 
gorithms for the arithmetic operations. He atso learned the met hud of algebra 
priticitMiJIy found in the work of aJ-Khw^zml [K]. Through his study and travel 
and learned disputatious with wurUl scieutbitSi he br^canie a very' superior cre¬ 
ative inathciualician. He |>artici(>atef| in the academic court of Frederick II icho 
sought out anti retxignizcd great scholars of the thirteenth centur>'. Leemardo 
with his scientific knowledge saw' clearly the advautagus of the useful mat he¬ 
matics known to the Muslim fwienltsts, princi^wdly tlieir Hindu uumerals and 
decimal place system, their calculating algorithiufi. and their algebra Knowd- 
edge of the Hindu numerals hegan to reach Europe in the second half of the 
tenth century Lhrougl} the Arabs by w'ay of Spaiii, however their usage was still 
Clot A gCfhiTaJ prai thlf^ at Lefjnordo's time. Leonardo resol veil to write his en- 
cyclopcilic wi>rk. Ltht^r n6acr. to bring to the Italian ^miple the workrs best 
mathematics in a usal>le form. 

Calculation has l>een an activity of niankiml since ancient times. It was 
fBciritHtcsl by various m<.*chanical devices that by Greek and Roman tiiiu.« had 
d«*vplo]ied into the abm tis Tlie Ik-s^i kticiwu form cortsKts of a wooden frame 
at rung with wiri?s on which are mounted beads far counters. The eEcteiicy of 
this ahiitMi;!^ is attestsi to by its survival and use in ^Aurnc piarts of the world even 
today. There were also early forms of the abacus consisting nf tablGS of wood 
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or auirblD on which wert* pngrHXxd liijcii. On the linw w\'re itiaiilpulated stnaU 
(XMititerti nf st4>iu*. Another Fonn hmyI Hn^ft or ptiwcU? on tlri' table on whk-h 
inarksi were DiAiie w'ith the finger. the surkTjjteenth mniir>' fxnh BLnisc 

Puc-al and Gottfried L4nbtii2 dmigne^l mecjiaiiicn] caicnlAting utnHniM's. Today 
we hii^^ elMitronio caiculatckrs and elnlKirate computers to aRii8t ti8 uith our 
cakulaliouij. The moxpeiiius^ clecttuoie hand calcuLator w the alivacuti of today, 

Tlie Hin{lu!i luid AratM utilhstd writteti (lumbers with si pUice KV’Ktem and 
metbiKLi for the bjuic operaticnis that diil not require the afuu'iis. Bornaii iiu~ 
[Derails and other Kimilar of w riting numlxTH did not fncilitate caJt ula- 

tiuii. Tile raJcuiatiucia w^‘ dum* W'itli the aliacijuj and tin* amiwers were- wTittaji 
down in Roman niimeraLs. The Himlu niniieralH with tlie phuv jiwtem arc ac¬ 
tually uy«i both I* tijalcf the cAkmlation and to write domi flk- rejsijlt. t'ht^ 
are tlie ptix'edurea that children are taught in Mchonl when tliey learn to do 
Addition^ inuJtLpLication. ssuhtrartUKi^ hjmI division with penril and paper. Iji 
the Middle Ageis in tiurupe tbt*iie tit>w written [.inicedurc-s wvre talksi algorithm-s 
to diffen^iitiale them from ealculating w'ith the aliar\is. Ijeunanio temdies thc^ 
procTilurPs in thin liouk Ltbcr a^n, Tbfw w'rilteii procedturn <>r i^alruUtion. 
algeljra. and pmctica] matbeuiaticis in general were kiiowu in Italy In the Itfiddle 
Ages an alMCo^ 

Libtr nbdri, or the Book of C'alculatknu appeareij Eim iii 1202^ and then 
again in a Mt'CotHl verdiin in 1221^. I.edruirik/s stated iuicntioii waa to introduce 
the Hindu numlier system and itj otwrutions to tile Itjiikm fieopU'. lloA^et'LiTf 
£.i^r i& much more rhan merely an introduction to the Hindu nuuiber 

HVBteni and the algorithnis for WYirking with it* Ltfrer a&nrr ua iin encyclope¬ 
dic wTirk treating much of the kiiowu mat hematics of the thirteenth oentur>' on 
ariUmM'tk'* aigt'bra* suhI problem solving. U is* moreenfr, a llHsicetical as well 
a}i prnriJCAl work; the metlHidM cmplcjiyi^ in Liber abaci Ltsjnacilu firmly evtab- 
1tsh*'$ with Kiirlkfo-un gtsMnctrir proohi. Ont^ must not tie misled by the lark of 
modem inAtfo^nAticat syraboliitm into thinking tfiat thin uxirk in nut r^xcellent 
ur rigorous mat hematics. One nut judge ttie quality of mat hemal ics by 
the symbolism with which it is writteii. £,rhrr abaci w'as goorl ttuiiheiijatics 
when it w'as written and it ia goes! matiu'inatics today. Liber nharr is a se¬ 
rious matlH'iiuiticul work written on aHthmetic and applied nmthematics by a 
superior nreaHve mathrmatkiau. 

One sfioijJtl here sigain make the (Hiint, that vrlkLle dcrUinl foim t lu^ word ulsa- 
ruH tbe wurd oiNtci refers ini the tfiirteeutb oeuttiry paradrjociraliy tu rakniJntkm 
without tlu* alMWUS. Thus Ltber abaci sJirniUL nut be tmuslatisj as Titc Douk 
of the Abacus. A d^abburo whs a iwprwon who caJcidated din-rtly with 

Hiudu nuitHTols without using the hIuu'uh, mid rj^tcu is the discipline of doing 
this. It was Leuiianfo'g purptjs^* to rejjhiee Boinaii nuincrab w'ith the Hindu 
iiuiucrab not imly Hniong sdentbus, but in commerce and njtKmg the coniin^m 
people. He achieverl this goal perlnqis iiKire than he ewr clrenjiii'^l. Indian mer- 
rhants carrifsl tlw new mathecuatk.-s aiul its ineihods wherever tliey weni In the 
Mediterranmii workl. The new lUj^titeiuatics ahitj sprearl Into Genuany wbtTC 
it ivas profMigHttsJ by the cousists (a aimiptiun of the Italian rrrsa, or thing, the 
unknown of algclM-a). 
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For three’ centuries or so n cuniculiin» IjAiseei upon Leonardo's Liter nteet 
wfU4 taught in l^Ksranr in nchoobi of abaro normally attended l>y boys intending 
to be merdiants or by otla^rs desiring to learn matlieinatics. Otlier instructors 
and some very good mathematicians also wTotv Ixxiks of abaco for use in tlie 
srbnol. Tbcaic books var>^ from primitKie rule nianuala up to toatbematicu books 
of quality^ but none was so comprchensix'e+ llieoreticali and excellent as the 
Ltter ateri of Leonardo Pisano, 

Loonardo Pisano wrote other bocdis on mathematics: Liter gundroft^rnm 
(1325)> Practicfl j^euffietinae (1223), I'h$ and Epi^t^ta ad Magiatrum Thtodv- 
rum (122S)« It Is bin Liter ^juadrutomm, or Thi! Book of Sgunrt^ [Si}, that 
offers Iwsi testimony to his poaer as a mathematicinn. This aork can lie said 
to statid betiveen the work of Diophaiitus and the work of Pk-Tre Fermat in the 
theory of numbers, It demunstratat Leonardo's poa-er as a creative mathemati- 
cian+ 

Lifter uftaci is an impressive vffwk on arithmetic, algebra, and applied maih* 
einatics buLsed upon the theoreticiii foundation of Fiiclid's icuiibcmiatics, Geo' 
eral met bods are cstablisbed by usbig tbe geometric algebra fouiul principally in 
Book II of the Efeuients, Leonardo toms to Book X for a foundation nf a theory' 
of qunfltatic irratiunBl iiumlj’ers. Throughout Liter abaci ptcxifs are gi^'en fur 
old metbodst methods acquired from the Arabic world, and for ni«tlH>d*3 that are 
Leonantu's laiginnl rtmtributkicis, UtKiiirrlo also includes tboae commonplace 
nou-algebrajc niethotls pstaldtHbe<l in the mediaeval aorld for problem solving, 
at the same Eiine giving them tnatheiiiatical legititriacy aith bis proofs, Amurig 
at heirs they' include checking opemtkHLs b>' casting out nines, various rules of 
pruportkui, and methods called sin^e and double false position. 

In addition to teocJiing all of the neci^ssary inert hods of arithmetic and alge¬ 
bra, Leonardo includes In Liter abaci a wealth of applicatjoiis of inathemntics 
to all kinds of situations in business and tradcT conversion of mats of luoueyy 
WTight. and content, methods of barter, business jiartnerships and allocation of 
proHt, alloying of (iKiiiey, iiivH.'stiiKTit of money, simple mid compoujul intefesr. 
The probk-ma on trade give valuable insight into the mediaeval world. He also 
includes many problems purely to show the power and beauty of his inathemat- 
ica; ttiese problems an? notea’orthy for his choice of appealing vivdd hnages and 
his ingenuity iii sulutlon- 

In the prefrtet' to Liter ateici Leuruirilu states how in traveLs and studies 
he has found the Hindu imudjcr sv'stem and its methods of ralculatinn to be 
Sup<*rior to all otlter tnethod?^, and that he aishes to bring these to the Italian 
people in this work. He stresifes limt he givirs proofs for the validity of the 
motliod-s he has lim’d iiasi’il upon Euclidean principles. He reminds the reailiT 
of the necessity for study and prsetioe to atihieve proficUficy with his methfuis, 

Leonardo gives a table of coutents for hla entire book. This table of contents 
Is amplified at the head of eadi diaptcr with more tletailed conletit lists. 

In chapter I the ten numerals of the Hindu tiuiaber system are pmaqited, in¬ 
cluding zero, that is callail zephir hnoin the Arabic. The place system i$ explairtud 
whereby numbers of any Ki/e can be represented with only the ten numerals. 
This system is our familiar decimal place Bj-stem in w'hicli (Uiy figure in the first 
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platv (XKuitK ojjJy for itself^ but the in t\ie. H'Tond pImT to the left LMqutit» lui 
so pkfuiy tens. In sequence the thiM pltuv frcwii the Tinlil is vnlut^l in hundriHiH, 
tile fourth ui thuusaniLi, and so forth. The aero nr srepJur fts Leonardo calls it 
counts for uothirif; and ser\'<ps as a place liolder. Larg^? numliers are cjtg^ini^ed 
by triples to facilitate reading. AccuKtonierl n<i wie are to tiw use of our decimal 
system and our algorithms for addition antJ the other nprTHtioiw, it is ejwy to 
mnHrkiok that for Europe in tJie thirteenth century ihi.s iHwk brnugiit a ne%' and 
revolutionary' way to do arithmetic. 

[^■onardo siippluments tlie written numbers with a system of remembering 
numbers by using various tingtT positions in the hands. When I^nardo Htiyn 
that n number is kept in the HhikL he incam it literiiUy, This ttHultaeval memory 
system of keeping numb<TS in hand was widely biit hu^ fallen our of 

liar today. This holding of numliers in the haiids allowed him? to perform the 
ctinipuiationaj algorithms more efficiently and with lesH w'riring. Taiav we 
make small notations witli pencil cjr jwn of inmibers t4> Ik- c+utmhI or tiorruw'ed 
or wc simply retnember them iis we perform the calculutkiiia. Addition anti 
iiiulliplicatioci of small clumbers are fueseiited with tables to be riK'iiiDrizcxl hy 
the learner^ just i:is dnldreti do today. 

In chapter 2 an algorithm for multiplication is given Liegiiming with num¬ 
bers of tw'o plac.'es by iimnbers of two places, mid uumtiers uf otie place by thrise 
uf many places. The algorithms of midtiplicatiom adflitioDf subtraction, and! 
diviskm differ so little in ooitci^pt front thorie u‘«^l today that it seems entirely 
uimcccsiSttry' to dwt^ll upon how the iiumls^rs art!' placed flifferniitly bekiw', 
ur to the side of where the readier teHTtie^l lu place them W'hen he W'ns in ele¬ 
mentary sctiooU \\’e leave it to tla^ teadiir It) make sin h compariaoiis and tu 
diaco\¥r how Leutuudu*s algorithms work. Many of the algorists did a kit of 
erasing and replaring of nuiiK^rnU and liAnd-hehi nunilM'rs as they worked nJotig 
lUi a calculation. 

LevHiardo introduces and eicpUtiis tln^ methcwl of t^MThing by r^asting out 
idn«4. Casting out nines is a very old inetlmd and probably gnea I jack to the 
Pv'thagoreaiis- |..eonardo sjjows that the r«iUiue of a iiumlMu modulo nine ts 
equal to the residue of the sum of iLs digits. In this IxMik Lf^iordo uses checks 
imt only w'ith rt^dues modulo ulne but also s^^veti. eleven, atid otlier prim^. 
He idsu w^rus that any division hy the inmiiilus niitulMT inviles eiTurbS in check¬ 
ing. Leonardo detnoustrates u cutisidcruble elementary kuuw'kxtge of inoflubu 
arithmetic that Garn^s capably devTlutunl in Difujuinitiorit a urUhmtticae. 

Building stowdy to morn coinplicatcd ofunputackmaJ sicuatUius Leonardo next 
presentA three plac'eii by three plac'i^ and two place's In' tliree plact.'s multipli- 
c'atimw. This is followed li>' midlipliralkm of four plact^ liy four plact?i. and 
two places hy four plact^^, aixl thri'e places liy four pJares. Multiplication of 
nmnbers with IkW at their head is discuased. He la^xl prewnts five placw hy 
fiv’e places multipUcatiun. ProfHirtions and powi'rs of ten are used to explain 
the place system and IkiW' tlie opc'taliom; work, tlien hvtf phuiC!; by iinuiy plat'e^^ 
multiplkatjon is treated. He tiext show's how lu use hand meiimry tu faeditate 
twjo places In^ two places mult iplical lull. Also one place In' many pliux-s imdti- 
plication w.uth use of the haiuU is treati^i, and tia'ii thrts- plnrft?ij liy thrtY' places 



1. lutnxlactiot] 7 

luiiltiphi'atiou. KiiuUly tin* iiiultiplicatioii of any imtiibcns of any size is tauji^t. 

Ell chapter 3 an aigorithin fur adtlttion of v^^hole niimbers for numbers of 
urbitroiy size is gi\'i'n. A inedlac\'al system called cJiessboard cmiitiplicatiofi is 
explaitied. A proof for casting out nines b gi%'en. He teacher adding by cxiliinms. 
A pruc.'cdiire for ketrpiiig expeuaes iu a table >sith foLumns fur poimrU. soldit and 
denari b presente«i. 

tn chapter 4 subtrnrtion of wliole numbers is explained. 

In chapter 5 divisions of sruall niiint>ers and simple fractions are presented, 
tleside ronunon fractions as knor^' them. Leonardo idso develops a form 
nf eoiit]KJwti fractions: itsage of such frei'tk>iis are trcarable to the scientists 
writing in Arabic. Those an? sums of fractkins in a compact notation in which 
successive fractious have denominators w4ikb are multiples of the prevkais ones. 
For example, the (xunposed fraction ^J means j -4- ijfjj + 5 which is 
«?quAj to The division algorithm is prewiited as well as dlviskm uistiig lH?ad 
and hanrh Next fiilUra-s division by pnines with two figures. Division is cliecked 
by modular arithmetic os well as multiplication. Faciturization of regular or 
composite numln^ is treated. A eompositinn rule for regular riuml>eTS in which 
numbers are expressed ns the product uf lltcir factors » given. He useai the 
i'ompositioii rule for division of regular numbers; a divishm of a niimlHT by a 
regular number cim be ncrdruplished dividing sucresHively by the factors. The 
presetitalkHi of the ocjtnfKXiefl frarttoos is ckiNety connected witli the fundaziiental 
tluioreiu of arithmetic, thnt is the mdque factorixntinn of any wdiole niimhcr into 
prime factors. Such hictorizatioik^ Leonardu calls lOmposition rules or aimply 
the mk for the number. He ab^> produrnni couipcxfitiioit rules including Facton 
such os [(}, 12, und Otheri; to fit applicatioiLS wdurh are based upon rommnu 

iiicrasureinents. StK'h fuctorizatkui-s ore, of course^ not prime Factorixutions, but 
deri^rd from them. 

The composiMt fractions as used by Leonardo include ilecimol fractions. For 
example, the ilecimal fraction 28.2r2{>h3&]hl tx.xurs in chapter L2 in the problem 
exit it Kd ,4 Afun Who TrareHfd thrav^h Twtive Citiex^, luifl is expreimed by 
Leonardo with the cotn|>use<l fraction 

1 ^ 5 <J 2 4 2 

10 10 LU 10 10 10 Id 10 10 10 

In chapter 0 Leonardo treats mixeil tiurubers ur w'bok? numbers with sim¬ 
ple fractious. Thesse ptiH^durf^ iuvulvt^ changing mixed umahers to impo>pcr 
fractious, performing I he operatiniiSi. and then reducing tite answer again to a 
inixeil tiuinber. The results are iisiudly expressid in compoHcd fractiems,^ Rc' 
sailts are checked by casting out nines or stime other inodiilus:. Operations for 
whole tiumbers with two or threr frartiouai parts in one coiiipi^ised fractirm are 
presented. He then presents operations in order for w'liote niuutiers with tw'o 
frartkuml parts in two coniposfxl fractious, whole numbers with iwu fractions 
with many parts, three fractions, and pure ftaettons. Leonardu then pnasents an* 
other six*eittl uolatiou: uumt^ors and fractions terminaLLiig in a circle. Fractions 
of mixed numl»ers ore treated. 
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In rhtipt«f 7 practice ou the opemtiom is coutinuHl with the additkiu. auh- 
traction, divuiioii of auiubers with froctumij and the rednction of %veriU parUj 
to A tingle part. Addition. subtrAction. ajid divisaon of one iraction to another 
are ^ven. Then in order are treated addition and subtraction of two fractions 
fratn two fractions. dJvtskm of integers by mixed numbers and vice versa, ad* 
dition, Huhtractionr divifqon of integers with fractions Addition^ subtraction, 
division of fractions of mixed numbers is treated. Leonardo discusses at length 
the separation of fractions into sums of unit fractions, that b. how any fraction 
can be wtitien as the sum of fractions with unit numerators. I'hb topic goes 
back to the E!:;g>ptian preference for unit fractions and for this reason llie topic 
b often called Egyptian fractions. 

In chapter S the vslm of merdumdiw b found by the principal method 
of proportion. Here Leonardo treats many simple business negotiations using 
proportionic There are problems such ns, if 2 pounds of barley cost 5 soldi, 
then how much do 7 pounds coat? Leonardo s}‘stcmatbEes thiaie problems to 
simple diagrams of proportion which he calls the method of negotiation. In these 
problems one leArns the weight and monetary systems prevtilent in the thirteenth 
centuiy as w'cdJ as the products bought atid sold. There are business problems on 
the sale of things hy hundredweight, on monetary exchange, on the sale of canea, 
hales, ajif^l tarcelli, on (he conversion of units to Pisan rolls. The examples are 
drawn from the entire Mediteirariean world. The monetary, volume, and wight 
units are referenced and fuitber explained at their occurrence In the chapters. 
All juuncs in the transUtku; given in ludUm are in Leonardo's text In Latin. 

In chapter 9 the bindnesa negotiatinns of the previoiis chapter arc extended 
to more ilcros through barter baaed upon some common monetary value. The 
systematic proportion baaed diagram method used before in extended. Abu 
treated are the barter of common tilings, the sak of money alrefuly bartered, 
the purchase of munev according to rule. There are probletus on horses that eat 
barle>' in a number of days, men w'ho plant trees, and men who eat corn. 

In diapier 10 b found an amilysb of and pruhts of ooiupaiiies 

and their nwinbcrK. The problmiH are solved using proportion. Fundamental 
concepts are developed on bnw' promts are shared among shareholders in busineHs 
ventures according to the size of their individual investments. These problems 
cast light upon the operation of btisinesti in the thirteenth century. 

In chapter 11 Leonardo discusses at length the alloying of momea containing 
silver and coppwr to obtain a coin result with some fixed proportion of silver 
and copper. The problems are aolved u^ing proportions. Hrere are often mul¬ 
tiple solutions to the problems for they involve Lndptermiiiate linear equatians. 
After problems with one, two. and more monies are solved, tlien analogous prob¬ 
lems arc introduced which are solved using the same principles. These include 
mixture of fruit, gold, meat, grain, and birds. 

Chapter 12 b principally on the inethod of false poedtion. The probkois givcii 
lead to one or more Liuear equattuus in one or many unktiow'ns. The method 
of false position works by the posing of arguments which are approximations 
wluch are then corrected to give true solutions. The method of single false 
positkxL solves proUems whkh are equivalent to linear equations of the simple 
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1>T» Ax = B, ftnd double pwition wtU<Ji b uswl an |>fubknia IcAcUng u> 
equations of the type Ax + B = C. Double fabe positkni prut)lecn£ are Ebuud 
Ln etiApter 13- Beekl^ the method of false pusttiuii LeotLardo hoIvqi problems 
usinK what he rails the direct metho<l. This method i[i\'olvx» calling the sought 
quotiiity the tinng and ending an equation containing the ttiing. The equation 
b stated in sentences and not WTitten s>’nLbolical1y as we do toda>% The equation 
is then sob'ed step by step for the thing. This b, of course, algebra as know it. 
and is precisely the tJM.ihod described b>' aJ-Khw'^izinT in lib book on algebra. 

Chapter 13 opens with some results on summing arithmettc series with appli¬ 
cations to some not very realistic problems on travellers. Some more dbcusHion 
of proportion occiirs before the tree problem is tntrorhiccd. The tree problem 
is the t>pical problem requiring the solution of the e(|uation Ax = It is 
solved by the method of siivgle faLte position. Many variations are given. Many 
ingenious and vivid prtjblems are given on makes, four-legged animals, eggs. 
business vent urns, sliqwi, vuts full of liquids whicti empty through holes, and 
pure number prohlenis. T)k> ima^itative niilure of the problems tnakes stimu¬ 
lating rending. There is extensive presentation of the problenut uf men having 
denari. In these prolilcms one man will give another or others some number of 
his denari which will ]vn>duce a certain ratio or amount. From the giving and 
taking and set cunditioits the number ordeuaii that each man baa can generally 
be found These problems lewi to linear equidious whiHi raust be Bolved in in* 
tegm. There are often niany solutkius and tnmetinies none. Another problem 
sUglitly more elaborate m the foijnri intrsfr pmibkin- Hero men having denari 
find a piirse or purses contidning denari. Conditions are giv'en and one must 
find the amount of iiji h tlenari and tlw amount of denari in each purw. 

Again those problems require solutiouB in mIegerH. A niinilar problem presented 
hi one in which men hav’t* denari and propose to buy a Iwrse under <^&jn con¬ 
ditions. From the descriiwi condition!# one murt find Iww many denari each 
man has and what is the cost of the borw!. Generally one finds positive Integral 
suliitions, hut there are sevvrtd ^Hobleniti in which a i^ativo integral solution, 
called a ilebit by Leummlo, is rtcccKiary, As there ore usually map.V solmknis to 
tlie problems one often seeks the minima] sojutiona. Sometimea an additional 
condition it# imposed. Such equatloiis are called Diophantinu» although in truth 
Dtopluuitus u.suaity sought fTarti{>nA| solutionfl whereas I.eotiardo seeks integral 
snlntioitK to these problems 

Leoinudo makes fnx^uetit use of negativie uttmljcrs ta Libtr abdCL We wish 
to <*ij]]>]Misize that Leonardo was completely cnjiable of conceiving of negative 
numbers for solutioiiis to eqttHtitnui ns rvasnuidile ones In appropriate circum- 
tftiuiceSr Furtliertnore, tlierv^ ate given cotnpLete niles with proof $ fi>T the ad- 
ditk)f) and multi plication of p»ositivp aqd negative numbers and tbeiv* rules are 
used exterwdv'ely, rajieciiilly in chapter 13. 

niere are noteworthy luennew problems about irawUers with periodk ex¬ 
penses nml prafits,. Tliere art- abo thinking problems about hive^ttneau, aLinple 
and ct>m;>ound ratw+ uf intcrost, and future value of iuv^tmenLs. Thrae are 
project-related pmUleins with labor roaia and protits. And there ttie problems 
w-hich are oontrived with birds, fruits, and animals which illustrate the dev- 



10 I- Introduction 


(^ruci# of tlko Author^ Aiid bolr:i[ij; to tlK> lore of maibcrjuitics; incJorltti ui Uic 
fkituiiL'i mbbit probl^tti which gcncTAXrs the FtboDArri MMpK.Tin\ 

Therr iLtv u niilnbrr of nation prohlnnii. vm Lcoruirrln them. 'I’hew 

ins'olvv ft'A^vcriii}^ tmtue iinknowti uutnbcr niict bevrral operntioDH nrr 
upon it ajmI the result is given. Tlie rermier^' of the given nuniber generally 
untilvts; some um’ of iiuxliilnr iirithn>etie. There ore fiiu&lly Mcime prohJema 
voKing stintrnlng Heries. 

ChAptCT 13 lyfOM Ffc'Aijtiaym[4), tin' method of tluuble falAf (THwition whlrti 
solves iHit only the tree problem, At = hut solves aJscj the mure rouipliraied 
equation, Ajr 4 JJ - (\ Both isiligle and double fflh>e [Misitioii are lifwed u(>oJi 
proportion or linetU' extrapolnlioii. lii this rluiplcr Lcoiinxiio soUvs rather c^>m' 
plicAtnl M*ts of lint^ mpiAtioits by iterAtuig theelrhatavtn piVKM^ tiinev; 

fiur the tiudtng of valui?; of iM?\'eral imktiuwns. Sometimes he m^chcfi for ratmnaj 
KolutHms tvheti n(iproi>riate and snciH'tunes for integraJ solutious. He is perf»i:ly 
tiwure tlmt many problems havc' multiple' soiLutious niicl geiternlly us the 

iiiiiunud ones. Tlierc' are problems with no nil metical solutions^ Tlie proh Lents 
range again tiver such stibjerlH as money, workers^ IrAVfllers witli t'Kpeiis^s< mid 
prohta, ijH-n with money fin<Ung a pume, Iwirse buying, and so ftirtli. 

In (hapter 14 LfMiuirikit ctillectA inforinatioi] anrl tcehiiktm^ for haiHiliiig 
roots. He uhts the claAsihcAlkjiLH found in Book X of FucUii's Ettmentjt for 
tlie s«uii.s mid diffiTtsuts^ of unlilu! roots, naim'ly iunonihtU Ami i^K>tj:uneH. He 
presents the results of oprrntions on binomials mid opotomes anil simplifiratitin 
of such c'xpn^onM. Although he ih-'nls with hightT rootJ^ than twu, hc' prifarntH 
here tkUhiug significant not found in thu* Etf‘mf;nfn. 

in (hajUer 15 wi' find a review of proportion and a collect km r>f cluinentary 
givjnK'tric problems, Tlie Pythagorean tlworem is ivmhI iukI also Hjmjile areas 
and vrdumeH iiri' found. The techniques of algebra oo' agiiin preM'ntt'fi but this 
tinu' for quadnittc iJisteuJ of linear it|imtJuUM. '11 ht' pn^cuitalkin differs little 
Fruin that foUiul id oJ-Khwari/mi 'a laiok oli the suhjiKi. Thla Is dot pingin' 
riftm, but rather follows the tradition tif showing n^pt^'t for earlier vitirks. Ikiofe 
VII of the Eiement* is, for example, a prescuitAtioii of Pytlmgurt-au tnathemat- 
icA. Lt^murdo rlenrlv Inla'Lf thr'quarlratic ispiation prf>wiitation hi L titer afrnri 
as tluit of HJ-Khw^iziiiI liy wriciJig .\/aumchf|S] on the maripii [p-lUbJ, Tlie 
MX staiHlani forms which result from (KMftulatiiig iJiat all crieHiricntH are imn- 
uegrttive ore ireaiwl aiKl soKtsl aial a iniiulMnr id applks;! prohkius an' pris«iitid, 
'Fhe tcchniqm^ einploytHl for solving cht‘ quad rat ic injualirui is completing the 
square. OcueralJy only ptjsitive solutkins lire noted, but Ijxmanlo is fierfecily 
awart' iltat, two snlutjons are poKailihf. 

This iiuglial] iranalatiun is pre}iaml fTOtti [ialrlnasarre Ihinrunipngiii^n l^tln 
editkui of 1K5T [B]. The page iiutatiima thrvjughuitt tlie hngtish text, (pl^3j 
fiir exiuiiple, n*^r to tine iip^iroximate IInning of each new jHigi' of the Latin 
edition. TJw Latin ediciou contaiiiH many mispriiil-H. uvacth' iiiitw^cid uiu«s. 
and itst'Lf i»>tt« st^ifraJ muttakes (sir) witlsiiit tlK' obvious Lorrectioii to tle'Ui. 
l>Ul there is not one tiLsi' where the mb print or mistiike cjmsei* an irn^iliible 
ambiguity. Context Is always siiifkii’iil to nature cornK-t v'ulues. The titles in 
pan'zitliesRi arc wJded ffir clarity, 'rids fvnglish (slitiuu is the piiblishisL 
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troualatioti of the Latin work into a tuodtiru lait^uagc. t Lu'^'v triod in i hui 
traruilatiun to adhere ag riowjy as p<]Siiih}e to the I-alin text jind to (iresent a 
very literal translation. There exist a number of nianuBcripia of tii^r abact in 
Europe which were exnmiiatd by DoucomjMigiw in preparing his definitiN'c text. 
I'he BcMicum^iagnt text ig complete and unambiguous. 

One should not write almtit this era of mathematical history without making 
special nientkm of the work of Mr. Ettore Picutti. Some of his work ^ listed 
in the bihliograpliy. His work stautht as a iniHJeL uf cliLrity and prvi'laioii fur any 
person w'lio wh.sIk's to WTitc on early Italian niathematics. 
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Liber Abaci 



Dedication and Prologue 

Liber a^6actj Lcsjiwrdo Pisano 
Coditp MAgiitiiK-chiatio, C. I, Badia f'tol1en^trlQ, ti. 73 

DolciasNarre BoDcompBgiii 

Roina^ 'ripugjcifiH delle Srienze Matrniaticht c pboclie 
Via Uta Num. 211, MDCCCLVlI. 

Ifcrt begvtf the Book of Cakaiatiou 
Compotird Aj/ Leonardo Ptsano, Bonaci, 

In the year 1^02. 


You, my Mkhaul Scott [1|, ruLn^t fft&t philo«i! 0 |>h£f, wrote to tny Lord 

[2] About the book on MAtiil>ers which tiODie time E eompo»ed atid iranscribed 
to you: wbeiicf cuuijdyiuf; with your criticLsni. your more subtle eXAirtitiitii; cir- 
riimsportion^ to the lionor of you ami many otheni 1 with ArivnntA^e rorreeted 
this work. In this rcctitit'ation 1 added certain necessitiet^, and I deleted certain 
sup^erfluitiea. In it 1 prcf^ritcd a Full in:ilruction on niimhenn clooe to l lie method 
id the ]ndiHns.f3] whose out.HtmidUiK method I chow* for this science* Ami be- 
caiiiw arithtnetic sctcnt'c ami geometric science are coniK^cd. anti supiKtrt one 
anntheri the full know'ledgc of nuinberH cannot be pretieriled without cjicouiiter- 
iug some gpoiiietrv', or without sreing that operating in this way on imihlvcrs is 
c 1 t 5 fw in giwmetry^; tlw* method Ls full of many proofs and demunstrations which 
are made with gconH'tric Hgures (dj. n^nd truly in another book that I composed 
on tJie prat tico of geometry' jii] E explained this and many other things pertmcnt 
to geometriv each ttubjert ttj appropriate proof. Tb be Kure, this buok looks 
more to theory than to pnictire. tb'uce. wboevec w'ould wish to kuim' well the 
practice td this sckj'fi™ might eagerly to busy himself with continiioufl use and 
enduring PxerciHP in practirr\ for science h>' practice turns into habit; tnernory 
and even pp-rccpiiori correlate with tlu' Imrids HJid figures, which as an impulse 
and breath in one and the same instant, almost the same, go natUTAlly together 
for aJh and thus will he made a student of liahit; foUowirtg by dcfcrees he will 
be able easily tq attain this to perfection. And to rev'eal nwre easily the theory 
] sL'p^LTuled this hook into mv cliaptors. as whoever will wish to read this book 
cull easily diacovTr. Furtlwr, if in this wi>rk is fouud iiisuflicieney or defect , I 
submit it to >v>ur correctimi. 

As my father wus a public oFficiiil ixway from out liotiielaii<J in the Dugia cus- 
lomshousp establishdl for the Pisan inerchAnts w^ho frequent{ 3 ’ gathefi-d there, 
be had me in iny vouth [tij brought to him. looking to find for me a tuneful 
and comfortable future; there' he w?iiitt‘ii me to be in the study of mathematics 
and to be taught for some dav"*. There from u marvelous iustrnction in the art 
of the nine Tmliau figures, the introiliirtion and knowledge of the art pleiKHi:] 
me so much alwve all else, tun I J learnt from them, whoe^-er was leariied in it, 
from nearby tg>'pl, Syria* Greece* Sicily jukJ Prov'cnce, and their v'arious meth¬ 
ods, to w'hich iocatjcjiis of biisinfrss I travTlieil c^nsiflerabb' afterwards for much 
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:«tudy, and [ ipomt from the af^mbicd di*q>i]tatinmj. J^iit this^ on the whole^ 
tlM.' Al^rithin uud even the Pythagorean areiii [7|^ [ stiJI reckoned alinoet uii er¬ 
ror compared to the Indian method. Therefore strictly ejnbraciiijj; the [ndtjut 
method, and attentive to the study of it, from mine im'n sense Adding 
and some more ulLLI from the subtle Ein'liflejui. geometric art, applying the sum 
lluit ] waa able to jx^rreiw to this book, 1 v^Tirked to put it icjgether in xv dis¬ 
tinct chapters, show mg certaiu proof for almost evcrythitig that 1 put in, so 
tiuit furllier, tiiia method perfected abm’e the rest, this scieme is in-structod to 
tlie eager, ojkI to the Italian people above ulL others, who up to tniw^ jarf* found 
without A ininimum. If. by chance, something lees or iu<ire pKjpcr or nerwHary 
1 omitted, vour indulgeiu^' for n«* is cmreatid. m thert^ Lh no umc who Itt wjtUoijt 
fault, and in all things is altogether circutnspecl. [p2] 

//ere the Pnyfo^uc and Be^tu the Chnytmt, 

f>n the recognition of the nine liidiati ligures and how all nmiiljors are wTit- 
ten with them; and how the nmnliet^ mufit Iwdd in the haiiiLs, and on the 
introductUin to calculations. 

On the uiiiltipluAtluu of w^hole uunibers. 

On the addition of them, one to the other. 

Oil the subtraction of leaser numbers from larger ones. 

On the multiplication of whole numbers w-ith frnrtions luid also froc-tions 
lilono. 

On tlie addition, subtraction, ami ^livision of wdiole luiintiers with frnciions 
AJifl alao llie rKlutlhui of fra<'tiona] {>art^ into single p^rts. 

On the buying and seUing of commercial tun I similar thingii. 

On llk» iMTtcr of commcrrial things and the buying of coin, and certain rulea 
'on the »anic. 

On companies made among iMirties. 

On the alkmng of rmuiey and oLjo the rules that ore pertinent to JiLloying. 

On the solutioTis to inany posipd ptobk‘tns that wv coll fobk.'! iJUeiitlon. 

On t)]e rule ekliata)un by w'hicfi almost all problems of false po«ution ore 
Hol\‘i?d, 

On the hnciing of square and culxr rcK>tii, and the muJtiplk'ation, ilivbikm, or 
subtraction of tlk'in, and on the handling of binomials luid ap<itumes and their 
roots 

On the pertinent rules of geometric prupoitioDs; on pruhleins of algebra and 
aimucbabala. (Hj 



Chapter 1 


Here Begins the First 
Chapter. 

Tlie Indian figtincs am: 

D H 7 6 5 -1 3 2 ]. 

With these nine fijtures. ami with the sign 0 whirh the Ariihft GflJJ nephjr [l] 
ajiy riiiiul^er what.?Hiever ta written, ns is denimunrated i>e]i>w. A niutilTer aifiim 
of unit;:^ or a eoltrrtion of unites, ajid thnuui^Ji the additkiti of them the inunbet^ 
ixicreftse Ijy «tep« without ejicJ [2]- Fifwt. one mmprjHE^ from iu!ijt£ thone iiniuberN 
which are hum one to ten. Seceaid, from the tens are made thoe$e numbers whidi 
are (rijm ten up to one htitidred. Thitxl, frotii the huniln.^ are lujuk' tbewe 
numbers whii'h are from one hundred up to one thousand. Fourth, frotii tl»e 
tboiisancLs are made ttiose tiunibers from one ihousand up to ten timiuuitaL and 
thtts an intending serptence of HtejiK, any number whatsoev'er ut constructed 
by the joining of the preceding nundwrs. 'llic tirst place in the writing of the 
numbers begins at the right. The second truly fnlknvH the firet to the left. The 
third follows the secomi. The fourth, the third, and the tiflht the fourth* and 
thus ever to the left, place folIow's place. And therefore the hgure that is foujid 
in the first ]>)ace represents itself; that is. if in the hist place will be the figure of 
the unii, it rcprtiienl.s^ one; if the figure two. it represents two; if the figure thtw, 
three, and thus in onler thotH* that Iblluw up to the figure nine; and indeed the 
niiM^ figuru!» timl anil be in the place will represent many tens an in the 

first place uniUt; that is, if the unit figure occupies the Necond place* it denotes 
ten; if the figure two. twenty; if the figure three, thirty; if the figure nine* ninety. 

AikI the figure that is in the third fdace denotis* the niiinber of hundreds, as 
that in t|ie a^fecoud place tens, or ill the first units; and if the figure is one, one 
huriilredt if the figure two* two hunrlred; if the figure three* |p3| thrtv hundml. 
and if the figure nine, nine hutKlrod. Tlierofore the figure which Is ur the fourth 
plam denotes as many thousands as in the third, hundreds, and as in the second. 
tcTO. or in the firKt. ujutti; and thus ever changing place, the number increaiies 
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by joijihin. And ajs ihb principle b clearly n?\n^k?dT it w Hlitiwii witli 
If tin* figure s«»\eii jm tti the tirstt plnct' ajid tbe thrw in iIk^ Jicconil, then. 

IjotJi to^Ttbet deiiQto 37j or pennuttxL the Assure three in tlie first and the tigitn' 
m ii»e second will denote 73. Again if the figure fimr is in the first plan^ 
and the unit in the sfcond, thus 11, undoubtedly Kiiii '^'ill be detuitnl; or if 
the figure of the imit is m tlie first platie, miii the figure fnitir in the ia^'otid, 
tints -11, jdi will be deuoteid. Again in tlje first 2, and in tin* second 7^ make 
72; the opposite indefsl make 27. if a-jJI wish to write as much as 

‘*e>\'nty, thfCii one puts in the first place l>. and after it one pula il^e fignre seven, 
thus 70; tf eighty, the figure zejihir is foUovi'fHl b>^ eight, thus 80; aiicl therefore 
this <]e[nDiistration ab^>ws how wu tan write any numlter front ten up to one 
hiirulred uHth two figures. With tliree from one hniHlred up to one tl^iiaand 
cun truly be UTitteiL: ami if tlie figure eight is in the first place, and tlie figure 
fi\'e In tfie secoiuL ajwJ the unit Iti llte third, then tnie liundrtHl fifty-eight 
will lie denoted: nod pi-rmuted. if tbr unit is in the first phw'e. (utd the figure 
fiw in th<‘ cvntJTid. and tla- liguie eiglit tu the third, 851^ eight huiidml fifty-ofie 
will be denoted: or pefUiutefL if tlu' figure eight is in the first place^ the unit 
in the setotid, and the figure live in llu.' third, (h£u 518 will lie denoted. .Again 
if ]X'nmited, the figure five is in th<' first pLtue, tlie figure eight in the aenintb 
and the unit in the thirrl, tben 1K5 udll be di'nntt.'d. Also if the unit is in the 
first place. t]»e figure ^Hghl in tlu" and tin* figure five In tlie third, ttien 

581 will be midoubcodly denoted: three units, in fnet, make one hmidmi ekvTn. 
IVuly if so much as five huiidre^L you will wisli tu wTite. iii tho first and in the 
secoial place you will put tbi^ xephir, ami in th^ tjiirrl the figttre fiw, in this 
way, 5(K): and thus you will be able to UTite any nuinhiT of huiiitrtsbi with tuxi 
zephir. .Ami if yoii will wish to w'rite liuudreiU with U'lis or units, then you put 
in the first place the rrpliir, in the wTond tens, luid in \\w third tlie humlrcda 
that mu will wish. For rsainple. if in the firsi place ia tin' aephir* tuid in the 
iHsioiid tb4‘ figun' niiH\ and in tl»e third the figure two. then 2EA) w'ill l>e flennUsi, 
Jf indeeil vimj will wish to wTite hundreds vrith units aiul without tens, jvtii put 
in the aenmd place, namely in the place of the tens, the /A^phir, and in the first 
the numlier of unils that vviu will widi, and in the thiirl, ilie figure twvj, 209; 
luid thus lurcoitling to the ubom dt'ruonstrnbHl {vincipk^ >‘ou write with three 
figures wlialevnr iinml/er ycHi will wt&h from itue htiiulrf^l up to one thouii«nnd- 
.Ami with four, fnjm one thousand up tu ten tbrntsand. ami the nuinl>ets noted 
aIxwv are shrmu with figures iti the hdkming. 


Mi 

MMTXiii 


MMMt^ 

AfA/.UA/Affir 

1 lOUl 

iHrri 

3tri2 

:kr2(i 

rM» 


A/A/A/ 

Afnri 

Af fyirxjiii't MMM 

3<NMI 

nil 

1231 1,121 


.And thus it is miitiiiui'd with the rcinainiiig iiumlj^^pi. And w'ith five ligurt^ 
an' written all numlK‘rs beginning with ten thiiUKiijiil anrl up to one hundriNi 
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thousand. With sdx, truly from one huudrofi tbouxand up Ui one thousonil 
thousand. uikI thus in adjoiriins tifpire to ligurr. the uuinbfT iiKTrases by- 
ad joining in KtF[iH. Whrncr li It w^ilJ happen that one ranqfjt read nor pcrceivr 
fsome miinlMT of many figur™ hy reason of I lie great luiinber of figtites* then [ 
Mball take t!are to show how it ought to be read and luidemood. [(^1) 

Therefore, for the first figure, that Is the figure of thi* first plare, one says 
one. 

Of the second tliat is in tJte iiecojid pJair. one says ten. 

Of the third tliat add b<* in the third pJatis, oneKuy-aone hundnvl^ ami ncijoiiis 
it to the higljpr pan, 

Of the fourth Higme of the nuinljM-r* one says thon^unid. and one adjnina it to 
the lower part. 

Of the fifth trulv one sats ten thousand. 

■ • 

Tlierefure of the sixth mie hiuidred thou.'ianil, aihl imr^adyriins it to the higlu'r 
part. 

or the seventh one mya one thousajid thuusajid, and one arijoins it again to 
lla' lower part. 

Of I Ik- idghth one says ten tliouitHiKl ihoU-Hiiud, 

or the ninth, one hundred tlnuiMuid tliousaUfU and one luljoiiiH it to tlie 
higher purt. 

Of tfje tenth mie »a>s mw thousand thousand thousaiKi, jiiid one ailjnius 
it to the lower luirt: and thus etTr for thette thre#* numbers, nmnely for tlw 
thousands, and ten tltfiUHands, ami hundritvl thousands tn (he higher p&rt, one 
strives to build up to the hiMt ]dar:e of thf^ riuinher. Ami th<Mier one begins 
to read nuuilK'rs from the last phuv by the aforesaid adjotningK saying I'^'er of 
the lowei^t adjoining tltousaiids td tliui^^ids, a.H many one adjuiiis k befi^re' it 
ill the lower {virt t<7Wiinis the first place, and of the liigher ndj^ittird, saying as 
many hundred tinfusalnis that are luljDinetl before it in the hwiT txsrl siinjlarly 
taw*nrds the first place of the number; and nl the figiires thm are only a^ljrdneit 
after the kwrih pla<-r of the imnihor one says ns many ten thouaamls aa ore 
tMljoinisl l>efort‘ it in tlie I 1 .W 11 T )>art; and thna one w-ill be able to recoguisH' njal 
read vrhAtevrr tiutulierof as many figurr?t one will wish. .And in otrler that this is 
better uniipTJitiK>d wo pro^Hwe a niunlx-r of eight hgurcs, 8760-1321^ And frir the 
figure ope whH'h » the first placet ww st»yw one; for the Bguro two, 2^ which ia 
in the ABi’Tjni’l, 1 shall Ruy tens: for the three. 3. which is in the third place in the 
higher port, <me hundreds. For ilie hgure finir, 4, which is in the fourth placid 
adjeuned in the Uiwor port one tlxutsaiirls, a?i is sivjw-ii in the ahrrpwTitten 
nuiid>er,. For the Jigure &, which ht in tlu’ fiftli phhcr‘, one nays leu tWuNajid: 
far the hgure six which is iii the sixth places adjuineri in tJie higher pfurtt one 
says hutKlrefl thuiotaiKls; for the figutr siievm^ 7, whicii is in the M-veutlt phice 
Adjoined in the kiw'er jiurt otie tliotuwuai tlierefore cighty-se%m 

tlKiwmiid rhcjitsnnd is liati In the nbo^'esaid number brt' reason of t be twi;^ Adjciimyl 
low'iT* orn' of which is tlw* kiwor 7 and the other is tlie hjwer 1* and furtls'T .'dx 
bundriHl flftv-four thousfuidt ttiid fiirttier C’CCxxi. Again w'l- ^miposr another 
putuher of nine figurcK, 2rj7fi0^l813. ojid by tlie tuiJoituDg onlcT It is rt'cuguizei;] 
tliat it cuntjiius. iu it tw-o hii[ir!rt>d flfty-Hewn thousMid tliousand, six liubdred 
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four tliuuitaiid. uiid buiirlrt'cl tliirtreti. nuotbcT uuitiber of tbirtecn 

figumf is propfjesed. ll)UTS433fU81; it rwc.»gtL|:£ed that ther^ b adjoined ttie 
ope tbouaBiui tbousHtHi ttnuiifumfl thotiitiitid^ scviii thousaufj thousand thuusapd^ 
five hutidred hjrtV'three ihoiisand thou^add, two hudclred cighty-dide thatiHAadl. 
add further eighty'Obe. We t-ati mdml teacii ntiatfKT easy rule so that >'OU idost 
quickly will be abJe to read a riuiiilxT of idaiiy hgures. Fctr example, propose 
a nuiniter of 15 figiires, 678 936 7fH 105 296; \x>n drtmh e1m=' three first tiKures, 
dddarly 296. above e\iiT>' threi.^ you draw a vir^ula In the of ati arc lU Jii 
the lakeu eicatdple [3j; otid for any vlrgula you say: auil tiu' three Rgiures that 
are at first are detaclif^l, you rewi as they staiaL. and thus ytJti any six huiidreil 
hcvnjty-eiglit tliouiAJid (lioiiaiuHl thousand chowuurd. as then* are four virgulas. 
and ruiic hundred thirty-five tlRjusaiMi thousnjid th<MisaiKl, as al>ovie an' tlirre 
vlrgulas id iiiiinber and |p5j seized hundred eighty-fn^ir llioiismid thousaiii'l, as 
above are two curves and 1115 ti>nii?wid, as there is one virgula, and 296 for the 
three that are detarhed at il*i: bcgidding; awl if for the last renminji a figure 
or IrntJ, TOU pul them tiuder a laM virgula. xiwi swi read tliCfO all four or all 
five together, and thus you vriU be able to tend a nuinl>cn‘„ do iiialter ttow riuiny 
figures. 

.\ccordiiig to the material written uIkat, with frequiTUt ii»e the afon^id 
figures of tlie places are well recugniJUMl: those wish lo kivnv the art uf cal- 
cidatLng. its Mibtlethti and iiigruuitiea. must know' coinputtJig with hiunl figures, 
a mmt wise invention nf ant jquityv af^'ording to its by the niastcrs of inHtb- 
emalM’ji, The sigiks are thewn The njrving of tlw little finger of the left hand 
wer the middle of the palm of the hand signiliee anti derKrtes oi»c, L Indecil ivy 
the curving of the same finger and the ring finger aiaJ the idhhfip fiuget cAvr t\w. 
dkirldle uf the paJni 1 slial! meati L liy the rurviiig tjf the middle finger^ 6. T lie 
ring fidget■ 6^ Further by the ptMitkuiitig of the little finger u:(iwuriLs abcAt' tlie 
palm. ] sluiLl certainly signify 7. and iibov'e tltat pliHi* if are poiiitr'd tlie little 
and ring fingers, S is denoted: imlee^J the |Xv<itjonLrig of them with tln^ middle 
finger aliuve the same plnee, 9. With the of tike foA'finger and tb' thumb 
are nuwle a circle in the joint of the thumb; this rteikotes 10- With the tlmmb 
and forefinger exlenclml and touching^ 20. With the eiulH t*f them making a 
circle. 311. With the thumb pUerri over the frirefiiiger on tlw' i‘xierlor piu't of ibe 
index fingcT^ 19. The curving of the thumb orer iIk* begumiiig of thi* fijirefinger. 
50- TIh‘ curbing td the forefinger oi'er ilw curve of the tbumb. 6(-1. Tlw enr^dng 
of the farefinger over tlw end of the I’xteiKlufl thumb. 7U. Tberefrire the nirviiig 
uf tbe furi'fidger over the cur\T of tla' extenthd ihuiub, Again tlh' nirving 
of the entire forefinger micf ith*i-lf, 99. Ahai, one huudrinl and one thij^isruid are 
made in like tight lumd in t!ie xadie order., namely tlie idgii of the unit iiiake;i 
too in tike right haml; two intleed 2LKh ten mureover one tlHkia^aiid. Htid the sign 
uf diiirty iuaJa?< 90U4L as in ttn' folkiwiiig arc shown the pictures of tin- 

ImiulH [dj. All refiiaiiiiiiig niimtairs from ten up lo ten thou.Kainl are therc-fore 
built id tlie hamhi with thrw signs in this way; from the sign of tw'enty and from 
tlic sign uf lima' are built 23; anil from the jiigjj of ihree iJxjuMuni and from tjie 
sign of fiw hundris.! are iHiitl in the right Juuid three thousand five hmidred. 
and iJiu» v-ou umlerstand the rest, [(>Cj 
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An fntroHvctian to the Addttt&n and h{uitipli€Qtion of Numberii* 
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1(! /jrnfA tU maitc LCK> 


Here End the hSuUiphrQttonA. 


(p7] You ihereforn mite the additions and inultiplimtions in tahJt's* alwu^^ 
milking tise of the hands to hold the numtiers. and one alike spiritedly makes free 
tise of the hands to cony' out iIk? addltioits ami niuhipliratiotis of any numbers. 











Chapter 2 

Here Begins Chapter Two 
on the Multiplication of 
Whole Numbers. 


\V> drviilr ivir on the nnjitiplirntiurt of whole ijutnber^ inlo eighl paiiH 

in unler to uiirk^rMuiKl better their prt^rtieii Hiid itiffemkceti. The Butt part will 
be an the riiultiplicjition of two tigures by two, mid one figure b%' imuiy. The 
iMxouft oil thr iiiuJtiplicAtioa of three figiirrfi b>' three, and qhto two Egureif by' 
three. The thinl, on the mulliplicatiniii of four tigumai li>' four. iumJ moreover two 
and timy* Hguroi Iw hnir figures. The fourth, on the niiiKlplicatiofi of fi\'e 
by five. The hftht on the iiinltipbcmion of many figtires by five, or miy uumtHjT 
by iiAflt sixth, on the mnltipUrntiou of iiijnd>ers of two p]are« bj^ miirdiers 
of the same nnniher of pbirKM, that is two figures Ijy Impo hgures, and uLsu one 
fifpire by many, multi ply Lug whatever is Inild in the haudH. The seventh, on the 
multipUration of three hgures b>^ three, similiirly whutevt? ti hebJ in t]»c hands 
Is mu)Ti|iljeti. The eighth, on the niultipJit'atioii of any autui>er!( in ai^itber way. 


Hf:rt thf Ftrift Part on tht Muttiptication 

of Two fijureji Two. 


A ininib^T is sanl to lie tntiLttpLiod by itaelf w'hen Like ia mnltiptied W like, 
na 12 l>y 12, or 2€ by 26. A nuiulwr ia said to be nmltipUixl by another uundx'r 
wdien tlu^ iiurnlKrrs multi^died are manual to eueli other os 12 by 37, and >16 by 
59; hiiajly, ns we prqinLsetL wn? intaniet how to multiply by itself oiir uiiiuIht 
of two plnrrai, namely fjtmi It) up to 100. WTieii mureowr you wislj to miiltjply 
any uumljer of two plat-es hy imy iiumbi''T of the same number of plnets, whether 
tlie uutiLlH'fs are equal or tiiM'qual. >-ou write the number IxuieatLi the uuiuher 
HO that liki^ places are Ix^liw llki? plnernr and if the nijinbi'irs uncquiU. let the 
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Firti 4 
13 
13 

t_J 

I Sfctxut 4-1 
13 
13 


Lift 144 
12 
12 


Firjft 9 
37 
37 


St€xfn^ G9 
37 
37 


Thjt 

1309 ! 

nmidugL 

37 

Ml. 

37 


greaUT be below' the ^esierf nnd one l>cginFi ihe inultipliration in the fiiwt p|j%ce 
of the nutuberft. oa in the tables written before. Then one [iiu]ti]>lkss the 
in the lin»( place of the upper number in the aforewrittcn Cable In' the figure in 
the first place in the lowert and the uiiiw are i^Titten ovrir the first place of the 
aforewritten iiumbere. and for each ten a one is lieki in the left hand; ikext one 
multiplies the figure in the first place of the upper niinilier by the figure ui Lite 
second place, unmHly by the last figure in thc^ lower iiurnla’rT and vki? wrsa: tlic 
figure in the first place in the lower is multiplied by the Inst figure in the upper, 
and all are addr?il in hand with the kept tens; Mid iignin the unilH are written 
above the secood places and the tens arc licld in the hand. Also the last figure 
in the upper aimii}er h» mtiltipUod b\' Lbc last in the lower, and whatever will 
result from the multiplication is added to the teiLS held in hand and the units 
in the third place, and the tens made abow will be put in the fourth, aiul tlie 
milhipljcaiion of any numbers whatsoe^-er from ten up to one buiicired will be 
had. Kor exmiiplc^ if one will wish to find the iifuHiplicatiMHt of 12 by 12. tlirn 12 
b written in the chalk table in which tlu' lectc'rs arc cdeciLy deleted, as is shown 
written in this margin; the first place in tlie lower immiier is below tlikc finst 
pUice in the upper+ that w the figure twri below the figure twn, and the second 
place ill llw kraTT iiekjw llie second in the up{>er, namely the figure one below 
the figure one, and the two ia multiplied by the two; tlicre will be 4 timt is put 
abox'e lioth of the twoH, as tA placed iu the first tllus'lration, .\giuii the upper 2 
tA multiplied br>' the one which is Lti the second placv of tlie k'^^r number; there 
will Ije 2 which in kept in himcf. ajid again the 2 in the lower number (p8] b 
multiplied by the 1 in the upper; there wUI be 2 which owe wlds with the alMJve 
held two; tliere will be -1 that is put ijvcr e4»rh unit which makx^s the 4 in the 
second place after the prior put figure -1 making the first place, as is wwittew 
in the second illutdratkwi; and abo the I in the upfu^ tiumber is muLtiphed by 
the ofu* in the kfW'er making 1; this its written Lu the tliird place,, najuely after 
the written 44, as b sIkiwo in tlw third and last illuj^ratiun, And in thb total 
rraulta the midtiplication of 12 itself, namely Ml. 

Again the multipliration of 117 b)' 37 is clearly dlnjitrated. Indeed the 37 b 
written l^ticath the 37+ as wtp Kahl above of the 12, and the 7 is muliiplied by the 
7; there w-ill be 19; therefore the 9 is put above Inrth 7, as b shown in the first 
iUusirathui, and for the figure four in the tens plaire, that b in the 19, the 4 » 
kept ill honti. and the T in the upper nuniber b multipLIecL b>' the 3 hi the kwer, 
and the 7 In the low't^r by the 3 iu the np[a^, and they iin' uiLdetl together; there 
will be 42 which yon add with the 1 kept idijove; there will be 45; the unita of 
40, which are 0+ are vrritten atmv'i: both 3 as b shown in the second Jllustrutioti. 
And the 4, fur the four tens that are in the 45, m hehi in band, aiai after thb 
the 3 ill the upper uuniber b multiplied by the 3 in tiv' kiiAvr; there will be 9 
which one Mrfida to the 4, by the way of its fouiig in luirui; there wtU In* 13: the 
S ill the 13 b put in the third |dnre and the L in the fourth, as is contained in 
the third and last tlliutraTkui. 

And thus it will be known wiwilier the muitipUeation is correct: indeeif tl*e 
figurui that are in the upper 37* namely the 3 aimI the 7+ are mUIcmI; there will 
iHr 10 from which b suhtrJM't«l 9; lliere will remaio 1 which b kept. Again in 
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th« HAiw WAV ihf figur«i4 of tiw lower 37 are aJilcd^ and thence 9 Is subtracted: 
there w'Ul reumin Ijkewbe 1; therefore the 1 which remnins fnjm the upper 37 
and the 1 which remALiii!! Ett>m the Tower are multtplied; 1 is ntode which bt called 
the reiitidue. and it is kept in the tabic alcove the multtplkatjiufi, mi is di&piav'ed 
in tiic third illustration; afterwards the figuri?s that are In ibe prodiKt of the 
multiplication are added^ and from the products as many multipU^ of 9 are 
subtracted os will be posaiibk^ and if I will remain fur the kept residue certauily 
the multiplication will be corrects For example^ if we add the figures that are in 
the product of the multiplication, namely the K 3. ht and 9, they will moke 19^ 
from wlikh jou subtract twice nine: there will remain 1 fur the restidue oa 
said before must remain: or from the said 19 one takes 9 that in the first place 
of it; there will remain Likrw'bte F And ^-uu note when the figures of 37^ namely 
the 3 Atid the 7 are addedn them if you divide the 37 by 9, from which division 
renuiins L, ilbe some results as there remains from the 10 that is produced from 
the addition of the 3 aikI the 7, and from this wrill be taken 9; for the remaiiaier 
that is left from w'hatever the niiinher divided by 9, that is the sum that 
put from the additjoii nf all the figures ttmking that aamt^ iiuinber. And noting 
egain. as any number is divided into parts, mill any ^uch ports are inuUipiietl 
b>' another numbcT^ the inultipliCAtLon in total la etjuni to the sum of all the 
pro<luctjt of the niimber MrparRted Into parts. Therefure the product of 36 and 
37f arfried to the proiiuct of 1 by 37.^ is equal to the product of 37 by 37. But 
from the multiplication of 36 b>^ 37 results tike number tJiat Ls created from a 
multiple of nine, as 36 is built from nines. Therefore tlie nuiuhrr arming from 
the 36 times the 37^ if it is divided b>' 9^ iiothiug from it will rrmiain indivisible. 
Alao tine muUjphcalion of I b],' 37 is equal to the isiim nf the multiplication of 
1 by 36 aihI of 1 by 1. But the mtilttplicatkai of 1 hy 36 yinWi a mtmbi?r that 
ia integTAlly divisible bt' 9; the tnultipUcation therefore of 1 by h namely' 1> 
remains indivisible by 9. Therefore of the prcwliict of 37 by 37 divided by 9 
there remains 1 which is had from the addition of all the tigures that are In 
the product of 37 by 37, as jp9] hx.* found nbo^’e: or if from tlic said product 
IS deleted 9, then there will remain 136. from which w deleted 3 and 6, which 
make a sum of 9; there will likewise lemain 1; 1369 is indivlslibk! by 9, 

Also if >-011 wish to multiply 98 by 96* then the 96 is written bebw the 98 as 
I eokl before; the 8 is multiplied by' the 8: there w'ill he 64: tike 4 is put ovvT both 
8, and the 6 is hold in liand for the tcriH; and tlic 8 bf multiplied liy the 9; there 
wrill he 72: and again symmetrically the 8 in the lower is ntuittplied by the 9 in 
the upper; there will likew'ur be 72 which is added with tlie other 72 and luhhyj 
to the 6 kept in hand; there w'iil be 16d in haiKi: aiiH there are no units in 
the 1I!)0, H Tcphir is put abea'e both 9, and the 16 which ia hehi in liond fur the 
tens: ami the 9 b multiplied bv' the 9; Eln'ce will lr>e 8! which is luhled to the IS 
kefit in hand; there W'liL l)C 96 from w hkii 96 the 6 is writttti in the third place 
»iiii the 0 in the fourth, Is dbiplami in the illustratktn. \Vt! hIiaJI see in this 
way W'hether tiiis multi^ditation is correct: (Ih? figures of the iijipcT 98, mmiely 
the 9 and the 8, an^ aitdeii,. and 9 b subtrm^ted: there will retnAin 8, Again this 
same thing is ^lone with lla* low-er 98; tlu're will reiuaiu liki'wlse 8; and the 8 Ih 
multiplied b>' tin* 8; tlH^ w'ill he 61 from wliicii are suhtrartctl all the nirkes that 
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Hie in the 64; there will reinaiu 1 for the residue: ur in nriuthur ilie fiRUmi 
that are in the afuresaid &l are adtii'df uainely the 6 and the 4: tln’ie will l>e 10 
frotii which 9 is subtracted; there wiH likewise remain 1; JifterwnrdH are adried 
the fi^uri^ that are in the pru<iurt uf the multipLirutinn. namely tlu* 6t and 
4; iKmTVtT it is not To afhl the figure nine in ah such sitnilar ehecktf; 

with tutica the subtraction will id ways be done in lul^i'Tint'e, whence die 6, (h ajui 
4 are aihied; there will he 10 from which 0 i» suhtTHC^ttPii; there will remain 1 
for residue^ as iia^l tti remain. And nKitvtnTT if you will wish to imiltiply niiy 
liuiul>er of two places not having nnit» in theitt in thii timt na tti 10 or 10 

or 90^ in wbicli place the zephir is alwaya nece»uiJ:y\ then it will he done thus: 
yxiti write the Jjiiiiil><.’r as 1 sidd obovt^ uJid the secuud place is jnuhipljpd by 
the Ht^cond^ and two zephir are put before the pn>ilucl ;, and thits we shall have 
tlie fHoduct of any such multiplication, if \^u sc^ek the midtiphcatiou 7i) 
b>' 70, tlien both 70 an? therefore written in the inanue]: wise we, mni the 

Kgure seven that is in the seamd place in the up|jer numbt-r is multiplied by the 

__, 7 jji the luwtT; th^Te will be 40, befort^ w'hkh number the two zephlr are put, 

I An I namely for tluise that are l>eft>re eiwh 7; 4900 is made which is tht^ product of 

^ I the sought niultiplicatkai- If the multiplicat ion of 37 and 40 is t^jught, tlu'ii tlie 

I 49 is wTiiten beneath the 3Ti iminely tin? larger nuinlHT heneHth the smaller, 

and the same places henesTh the same phiresT as Is displavieil in the margin; iind 
tlie 7 iH mtdtjplieil by the 9: there will l»e 63; the 3 is pul alwT the 7, ami tlit‘ 
6 is in hand fur the tcris; and the 7 is crosswise multjpliorl by the 4; there 
W'ilJ l>e 28 wdiich is added to the b held in th^ hand: there will be 31, Also the 
9 is limitiplk'd bj' the 3; there wdll lie 27 w'hk'li is adrieii to the there will 
lx* til; the 1 is put above the 3, and the 6 Ls ki*pt in luuid for the tens; the 3 ih 
inuhiidicil by the 4; there will In* 12 w’hich fim* adds to tin* 6; there will lx? 18 
which Lt» put aftc;r the 13 in iIk* upper i^sxdtioii; this yk'lds 1813 for Cho product 
of the givru midtipLication, aa is slmwci here. 

And thn,H it will Ix-^ known if the tnultiplicntion i:t cuK^n^-t: thf 37 is divided 
In' 9; that in, the ligures in 37 are added, tnutiely the 3 and the T; there will be 
IQ from w'hkii 9 hi subtractt*i:i: there w'ill reinaUi L wiiich Is kept; likew^be the 
figures in 49 are added, namely the t and tlic 9; tltcre will be 13 frcjm which 9 
is subtracted: there will rfinaiii 4 w'hidi is multiplitd with the kept L; will 
be 1 wiiich is fci?pt for llie residue, mid tint figures that ore in the prisliiet of the 
multiplication are ndi|e<|. naineb' the t. L *i^d 3; iherr will be 13 from which 
9 is siibirartwi; tliere will remain 4, as nnglu to remain for the residue. 

One prucevds in the unmiier I spoke of alnni^, mullLplying hy st^paratiiig 
miini'Kts in (mrts. and ttu with tine niidtiplicatiun of nil such large iiuin1>em. Ami 
tlie multiplication of 37 by 19, [pUI] is fspiai to the siitii of the muitipiicatioiiH 
of the 7 hy tlie 49 and tla* 36 by thi* 49. But the tnultijillciiitiuu of 7 by 49 ts 
equal to the siini of the n:nj]lit)licaticitt!< of the 7 by the 9 and of the 7 by the 10, 
ami again the iniiltipUi^ition of 30 by 19 Is (*f|ual tu IIk* multiplications of tht? 
30 by tlic 9, and of the :i0 by the 40, Therefore the rmihi]ifii atiofi of 37 by 49 
is equal to .sum of four miilriplicatiou.s thui ore 7 by 9+ ami 7 hy JO, iimi 30 hy 
9. mid 30 b>' 40, And the I 111 JiiuUipUtalion-s alant* are Uiki,‘ri in onlcr: we shall 
iimhiply first tin* 7 by the 9, mid we jjut rl«* unitsnlhive the first place bn'juise 
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tb<^ first pLuiu uiuUiplios any pliuN! it inako^ the sazite place or It ends in il. 
Seconds we multiply the 7 by the 4; thirrl, the 9 by the ll, and we take the num 
of prndiirts; viip put the miits in the ttriroiid piaco because when the ^rst 

place multiplier the seeoiui it makes the second place. And now are multiplierl 
the 7 by the 40^ and ttie 9 by the 3(h afterwat^U at the end we multiply the S lei' 
the -1- namely the Hecoud place by the second. And to thUf product b added tbe 
kept tens; we put the units in the third pLace^ and the tens we nisule above in 
the fourth; and this ia hiiw 30 Ui multiplied by 411 be^'ause with any second place 
one makes the second plntr after it tlmi is inuhiplied. Simibmly the third place 
cif a number of any number of placx'S thnt uue multiplies^ one makes the third 
place after it that one multiplies. Ami the fourth makes the fourth after it tlmt 
one multiplies, and tbe fifth, the fifth, and ao it is. \\'hich i£ tberefbee to any* any 
hist place whatsckevet one multiplies, the same one makes, as makes a number 
ending in itself. And figure b\' figure is multiplied, and ftum the multiplicatiou 
yields not tbe last. Also tfie multiplication makes the same place.; and from tlie 
mnltiplkation of it resultis a nuuil^er of two places, as 20 or IfU, or composed 
from the second and first as 15 and 28; then one makes the number end in the 
same place that the first plaice multipli^; and on I hat acCDuni w^hen tve multiply 
tliie firf. 1 : place by any plaoc we put the units of that multiplication above the 
Haiitt* pl»*o\ and the teiwi we keep for the folkiwing place, here vtHi leiirn liic 
same of the multiplication of the remaining plartrei. 

On thr ,\{uUiphcotinTi #?/ Otif Fi^ttrr u’if/t Many. 


Ahn if tlw iiiidtiplirAtkm of one figure wdth two, nr w’ith many, i*i sought, then 
the one figime b written alnive the first place in the number that one w'ill w'isli to 
multiply, mjd the one figim^ alone ts muUiplinj by the first place of the number. 
And the nuits are put over It, and the leits are kept in hand: anti the one figure 
is multipliefi tbe stwond of the lower numbiTt and it ia ailderl lo the kept 
tens, and always the units are put, and the terns are kept; and tfie same figure 
is multipIkHi iu order by the third and the fourth, and the nthers by Efteps. For 
example, if the multiplication of S with 19 is sought, tbe 8 is put alxiw the 9, 
and the 8 is multljilied by tfie 9; tlu^re will be 72; the 2 va put above the 8 oml 
the 7 is kept in haiKl; and the 8 is multiplied by the tliere will he 32, and 
one adds tbe 7 kepi uIkwc; there will he 39, and the 9 mid the 3 ore pul; :ift2 
is yiddt'd for I hr said niiiltiplicntion, ns in tfie margin is show iL .Also if the 
multi plication of 7 with 3tW is sought, iheu llie 7 is WTitten atHn-e the 8, and the 
7 is rmikipUfxl by the 8; tliere wdll Iw 56; the 6 is put, and the 5 Is kept; ami the 
7 is multiplied 1^- the i) which imikesi 0, which one adds to the kept 5 making 5; 
and it is put after the put 6; and one multiplies the 7 br>' tbe 3 w^hich makes 21, 
and iKw> puls it after the pul nmi 2^56 n’suU.s W'hifh is the product of the 
said mufti plication, and thus one figure by^ievutral is multiplied. 
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5670 

70 

SI 


On the 

Alfio if one will wish to multiply 7U by SI, the (I b deleted from the 7; tbeje si 
left the 7, luid tlie 7 a multiplied by the 81; [pllj ther^ will be 5*67 whieh \» put 
before the uumber 0 which we removed from the 70; there will he r>6T0, 


Here Hegtns the Second Part of the Second Chapter. 
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Howet'er when one will wbh to multiply three figures by three hgures* then 
we easily teach a universal rule for it. Namely, the place of one numl^er is 
written again under the place of another, that is the units below the units, the 
tens below the tens, and the hutidmfr below the hundreds^ the first in the upper 
uumber is multiplied by the first in the kmTt, and the units are put above the 
first pJaces: of the numbers, and the tens are kept in hand; atid one mufriplies 
the first in the u]>per by the second in ilte kiwTT, and the first in the lower by 
the aeeond in the upper, and the prodnrta and the kept units are added, and 
the units are put and the teiis Icept; and one multiplies the fimt in the Upper 
by the third In the lower, and the first in the lower by the third in the upper, 
and the second by the second, and tlie three saki prmlucts ami the kept nimiber 
are added; and the units are put abca'v tlbc third place, and any tens are kept 
in hajvt; and the wcond in the upper number is multiplied liy thi^ third in tlie 
lower, hikI the swxxaid in the lower by th*; thirtf in the upper; and frtUn the added 
products the units are put and the tens kept; and the third is multiplied by the 
third, and it is wfded to the kept leiis; and the uniiK are put. aruf the tens an? 
put afterwards if they overfiow the unita; and thus will be bad the muJtiplicaiton 
of any numbers of three figures, whetlier they are ei^iial or unequal. 

Evidrnth' tn this category are the equal numbers and 345, which are to 
be muUiplir.'d together, and are located next to each other as displayed on thb 
page; and one multiplies the 5 by the b; there will be 25; the 5 i» put above 
both 5 as is displat’ed in the seefjnd illustratimi, and tlie 2 is kept in hand for 
the tens; and the 5 in the tipper number Is iiiulliplied by the I in the lower, and 
llie 5 iMjkw by tlw 4 above; tlie prcidutts are mlded to ilir ki-pi 2; tlicrr will be 
42; the 2 is ^nit dStnJve both 4, as » ivmtained in the third ilhiHtniiioti, and the 
4 ifi kept for ttie four tens; ataJ the 5 in the upper is iiiulti]itied hy the 3 in the 
lowicr, and tlic S in tlie lower by lla- 3 in llie upper, and the 4 hy the 44, and 
the products of the three multiplicAtioiLH tm added with the 4 kept in hJind: 
there wdU be 50: tlite 0 Is put above l>oth 3, iis is show’u in the fourth ilhistrntkin. 
and the 5 is ki'pt in himd; and one muUiphcs the 4 in the upiK'r by the 3 in 
tlie lowxT, and tlit> 4 in the lower by the 3 in the upper, and they are luided 
with tlK* 4: tl«frp will 1>c 29; the *,i ns put idter tin:' 0, as is evident in the fifth 
illustration, and tla.* 2 Is kepi in hand: and the 3 m muIttplk^^L by the 3; there 
will be 9 which one ad<is with the 2; tla're will be 11 chat is put, as bf sIkiwii in 
the sixth aiul last Llliiftratioti. .\nd 1^' tlie alxATsaid metlnaLH it will lie verified 
wlietitt'r tlfcc niiiltiplicatkin is mrrect; namely the figureii of ibe 3-15 aliovTE* are 
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added, aiid thence 9 tB ^uhUactedt there will rerjiaiu 3; unc does similarly with 
the 3-15 below and there will remain similarly 3; and the 3 ia multiplied by the 3 
from whkh 9 is subtracted: there remains 0 which one ban for the rraidiie: then 
the figures which are in the product of the muiiipUcatkm are added, namely the 
It It 2. and &: there will be 9+ jrocn whkih 9 is subtracted: 0 reiuains as ought to 
retnain Wlicrefore I shall declare, in facti that the multipltcation of the secund 
figure by the second ts added to the rnultipJicatjoci of the first figures by the 
thirds because, as was said, the first place mulUpli^ any place to make the 
name place, and the woond place multiphes any place to make the place after 
the place arbich ts multiplied. And thus is this, when the first place is multiplied 
by the third, then the thtid place is made. And wtien tl^ second is muitiptied 
by tbe second, the same as before is made, namely the third, after the one that 
is nruKiplied. Therefore to tbe multiplication of tbe second place by the second 
place muHt be added |pi2] the products of the firsts by the thirds. It is followed 
by the product of tl» second figures b>' the thirds, from which results the fourth 
place, namely the one that Iblkjws them that are multiplied. For the last the 
third place is multiplied by th« third, from which multiplkatioti reauha the fifth 
place, ruimely the thirrl to tliat whidi the third place multiplies. And for this 
rmnon, bora thi:!j tliat is creatc?d frutii the multiplication of firsts by thirds and 
Kecoiid Ik' second, wy* put tbe units in the third place, and we keep the teiiH fed- 
the fourth place. And from this that is created from the multiplication of the 
seconds b>' the thirds, and from the kept terts we put the nnita in the fourth 
place, and we keep the tens for the* fifth place, and tt»e tens are addeii to tin.' 
product of tlic thinl place by the third, ami it is put in the fifth place, and the 
ten« in th<.‘ sixth, and thus is had the abo%^ multiplirajtiop. 

On the Same.. 

Also if it wiU be w ished to multiply 607 by 607, then tlie uumben^ are adjacently 
located; tlie 7 is multiplied by the 7; there will be 49; the 0 la put, and the 1 is 
kept; and the 7 is inuitiplied b\' the 0 and in crossing, the 0 by the 7; and the 
kept 4 is added; tljere will be 4 which one puts; and the 7 is tnitUiplkd by the 
6, and the 7 by tlie €, and the 0 by the 0; Iberc will be 84; the 4 is pul, and tlie 
8 is ki'pt: and iIk- 0 b multiplied by tlw 6, aiKl the 0 by the 6, and the Kepldr ‘a 
added w'ith 8; there will be 8, and the 8 is put, and the 6 in multtplied by^ the 
G: there will lie 36: the 6 k put, and the 3. and thus you w'tLL haw 368119 for 
tlie pctHliict of the said muhlplkarkm. 


368149 
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On the Samt. 

Also if It will be wished to multiply 78(1 Iw 790. then the M'^phir are deleted from 
both 780; there will renuiin 78 and 78; and the 78 is tnuUiplifd by the 78; there 
will be 6081 before which ate put the two zephlr, and 6U8-KJ0 will be had for 
the product of tlte said mnltiplkation. Ako if it aulJ be w'ishifKi to multiply UOtl 
by SOU, then the /nphir are rieleteil from each number, aticl tlie 9 is muki|>]ksl 
b>' the 9; there will lie 81 Wfore wdiich four wphir are put, lutrnely for tluf four 
deleted zephir of Ixith 900, aiid GIQUIH) will be had for the pnalurt of the said 
multiplkatiuti. 
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On the Snme with Uneqtiul Number,^. 
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Howe\'er U it will be u'isbecj to luultiply uneqiid miriibei^, tiieri thi,»y will 
bf? multiplied iti the saiiip wuy and order; mid if uiie will tuive 123 iiod 45b to 
iiLultlply* then lyne iuuiit>er after the other u written* /m wB>i imi'd Hbcne; and 
the 3 tA multiplied by the 0' tJiere will lie 18: the 8 b put, aid the ] b kept; 
and tJie 3 is multiplied by the 5: there will be 15 whid]i Is added with tJie kept 
l\ there will be 16; and the 6 times the 2 b adiled with 16; tlwre will be 23; 
the 8 b piit. and the 2 b kept: find the 3 b iiiuJtlpli«l by the 1, and the G by 
the L snd tlie 2 by the 5, and l!ie sun] b adder] with t|ie kept 2; there will he 
3Ch the 0 is put and the 3 is kept; and the 2 is muJtiplied by the 4, and the 5 
by tire L aid the sum is added wiib tlie kept 3; there will be 10; the G is put, 
and tlw 1 b kept, with whleJi b odiiiYl the pmduet of ] by 4; there will be 5 
which b put, and 56088 will be had for the prnlurt of the said luidtiplkatioii. 
However if it will Va» irbhed to cheek thb^ then the Hgures of 123 are added; 
tlteTi' will be 6. md the flgureii of 456 are ndrleib there will be 15 from whidi 
number 9 is subtracted: there will remain €, which is iiiuJtipUid kyy 6: ttiere w'tll 
be 36 which in dividetl b>' 9; there reiiioiiis 0 which is hmi for the residm». Tiien 
tlie hgiires which are in the prisJuct of the snM multiplication tire Hilded; there 
will Vk* 27 w'Jiich b divided liy nine: thert* reinains 0, as one exjwTs to rernnin 
for the residue. Also if it b propo^sed Ui multiply 370 Iw -151. then they can 
be riiiiltiplhd by tin.' alwe said instruction; however since tlie /ephir is in the 
drat place of mie of the numbers,^ namely of the 370, the milltipUcation is taught 
in another wav. uainclr the same 0 b deleted from the 370; there will rtuualn 
37 which » multiplied by the 451; there will therefore W the mnki]>licatton of 
two figttrui In' three, whidi multiplication w vet to bti |pi3| taugliL TEie 37 i.s 
written alKiw the 51 of the 451, an<J the 7 » mdiiplie<J In- tlii- 1; there will be 
7 tliat is put. And the T is miiltipikd by the 5, and the 1 is multiplM^j by tlie 
3: there will be 38: the 8 is put and tla? 3 is kept; and the 7 is multiplied by 
the 4, aiHl the 3 by the 4, and tiKi sum is luldecl tu the kept 3; tliete will lie 
46; the 6 is put and the 4 is kept; and the 3 is inultiplitni U' tlie 4, and the 
prodiK'l Is atdi1i.s| to the kept 4: there wdll be IG, aiul tlie 6 ami the 1 oltp put, 
and we shall have I6G87 for the proilurt <if the !*(Ai<l multiplication of two Gi^ures 
!)>' three; w'hich is put before the 0, the 0 deleted from 370; there wdll be 16G870; 
therefore in this way any two hgiues by any tlirw Figun?s iiri' muJtiplifsL ,4Iso if 
the multiplication of 320 hy 570 Lh nought. then 0 ih delrttni from cat-Ji nuiiil>cr; 
tliere will remain 3? ^uid 57; iIk^' inniila'rs are uiiiltipUed tugidber; there wdlt 
lie 1824 whkh is put before two Zf'phiT, and i824(HI will be hiul for the pnultict 
of the sulmI multiplication. 


Thf Third Part on the Xfuttipheotiort of Four Figurffi^ 


Howevx't w'lteii it will l>e wishisl to multiply four hgun-ti by fomt then the 
numberfi are wTilten. and similar placefi are karattYl tiekiw' similar pUits’s: the 
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tind tH multiplied the iinst niid it a put^ reuiemberiug then to ketfp the 

tens, and ll»e units are pui^ aJid the 6nit b multiplied by the and tlu* 

first by iIk- wcundT and they are piitj and the first bs' the thirds and the first hy 
the third, and the secuod b>^ the second, ainl they are put; and the Rm by the 
fivurth., and the first by the fourth, and tlic sn\>nd by the third, and the second 
b\' the thirds and tbe>' are put; and the aecfitid by the fourth, and the secoud 
by the fourth, and tfie third by the thlnf, and they ate put; and the tbtnl 1)^' 
the fmuth, and the third in' the fourth^utid they are put: uzmI the fourth by the 
fourth and it b put; and thiUf will be hail the multiplicatktii of any numlx^rs of 
four ligurcii, whether they will tx' equal or uni'qual. 

Evidently iu this tateKory rlie iiiuJtiplicatioti of 1234 by itself » propo^^L 
and I write down the nuinber; af^ain the first in multiplied by the first as we said 
luddre. imiiwly the A by tire 1; there wrill be 15: wid the 5 b put tmu- both 1, 
luid the 1 is kept; and the I b multif^ied tn' the 3, and the 4 by' the 3, and they 
ure arjflnj to the kept 1; there will Ik' 23; the h is put alxnw both 3, mid tlie 2 
is kept, Alsu ilie -] of the upper numbin' is uiultiplted by the 2 of the kiwer, and 
the 4 by the 2, and cite 3 iyihe 3, and the preducts are aiirled to the kept 2; 
there will be 2T; die 7 is put alwive both 2, and the 2 Ls kept: the 4 m multiplkd 
by' the 1, and the 4 by the 1, and tlw 3 lj>' tlie 2, mui the 3 fjy the 2, and Ukeae 
four prodiiftB are added to the kept 2; there will be 22: the 2 » put abosTU bath 
I, and 2 is kept in Imnd: and the 3 is multiplkd b>' the L, and the 3 by the I, 
iukI the 2 b>' the 2, and the prodnets are added to the kept 2; there will lie 12; 
the 2 is imt, and the 1 is ki^pt in hand: and the 2 is multiplied b^' the 1, and 
till' 2 by the I, and the pruductft are mhUd to the ke'pt 1; t|it?Te will lie 5 which 
b put; lUid the 1 is iiiultipLiid by thi' 1; thine will be 1 which is put; and thus 
15227J>G will lie hail for the product of tlu^ muliiplkatjon. 



On the ^arne. 


Again as tlw* informal ion bf understood, tlie multipUeatkut uf 23-45 h3‘ 
is pruputted: tberelun.’ tlw &uijiIx.'ts are written donn: llie 5 id tuultiptiHl tw‘ the 
ll; there will be 45; the 5 is put, and the 4 ts kept; and the 5 is mtdtipLicd by the 
8, and the 9 In' the 4, ancj the predurtH are lulded to the kept 4: there will be 
80; ibe 0 is put and the 8 Ls kf^H: ati<J the 5 is muittpljed by the 7, ami the 0 liy 
the 3, Aiid the 4 by tlw' 8. uikI the products are arlded to tlw kept 8; there will 
tie 102; the 2 hi put. mul the 10 is lu'pi in hand: and the 5 bt mulliplied li>' the 
fi, and IIh' 9 by the 2. ami tlif 4 by IIk- 7, and the B h^Mhe 3, anil tlie prtuliiirta 
are addl'd with the kt'pt Ifl; there will lie 110; the 0 is put, and ihc life kejit; 
and the 4 is multjplU'd hy the C, and tlx- 8 Ijy llie 2. imd Ha* 3 h>' the 7, mal 
llic* prTHiurts are nddisl with the ki^^t 11; there will be 72; tlw 2 is put, llie 7 
is kept; and the 3 is nniltipLied liy tlie 8, and the 7 by the 2, and the products 
arc added to the kept 7; there w'ill Im' 3'J; the 9 Is put, ntul the 3 is kept, whidi 
is luided to the |>Toduct [pHj of tlie 2 liy the 6; tliere will he IS, aitiL thi' 5 atirl 
the 1 are put, and thus wdl be ha^l tln^ muhipliciitioD of the :^id nuiitlx'rs, 
here ia shown. 
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The Check. 



AdiI thus it is checked whether the muIttpLicatiop is cotrcttt dw rr^diie af 2345, 
which U 5^ hi multiplied by the reiiidtie of 6789^ which is 3; there will be 15 from 
which \s tiubtrActed 9; there remaiiui 6, Hiid it is the residue of the product of 
the multiplication. 

Although it is said all uumbets of four hgurHu are muUipliefl thus^ tliere are 
however among them those w‘hich can be multiplied in another and easier way, 
uatnely those W'hich have at their heaii xephir; and if the multiplication of 5000 
and 7000 is sought, then the 5 Is multiplied by the 7; there will bo 35, before 
which is put as iiumy zephir us are in tlie numbers, which are ax, and thus 
35000000 will be had for the product of the said tnuJtipljcatkm. 

Also if tlie multiplication of 5100 by 7130 is sought, then the 51 U multiplied 
by the 743: there will be 37S93, before hich are put the three zephir wliich are 
at the head of both numbers, and thus 37893UOO will be bud for the product of 
the i>aid multiplication. 

Ai.'«o if the multiplication of 2500 and 371)1 is sought^ oi>e deletes the two 
zephir that are at (he Itead of 2500: there will rcinain 25 which one multiplies 
with 3701, naineh' the two figures with the four, which In turn is this: one writes 
the 25 above the 3701^ » (lispln.ved belowj ejid one wall multiply the 5 by the 

t; there will In? 5 whidi one puts. aiKi the 5 % the 0, wid tiie I by the 2; there 
will be 2 which one puts; and the 5 bj' the 7, and the 2 by the 0; there will be 
35; one puts ilie 5^ mnl keeps llie 3; tmd oue UiiiltipUes 5 ity 3 and 2 by 7 and 
one adds the products with the kept 3: there will be 32; and the 2 is put^ the 
3 is kept, 84id the 2 by the 3; ihcn? will be 0 which one adds with the kept 3; 
there will be 9 which one puts. And thus y2.'j2,5 bs liwl fur the multi plication of 
25 by 37Q1, as Is show-n in the illu-stmtlotit before w^iiich is put two zephir, ami 
the product of the multiplication sought before will be had. 


The Fourth Port of the Secofnt Chapter. 


when it will be wished to multiply any number of five Kgures by nay 
number of the sante number of jdaros. najnely five figures b\' five, one multiidh^ 
the located numberK first place by first* and one puts: and the first by' the serrjnd. 
and the first by the second, and one puts: and the first bv the third and the first 
by the third, and the second by the second, and one puts; and the first hfli' the 
fourth, and the first b>' the fourth, cmd the second Ijy the third, and the ^^lecolKi 
by' the third, and oiie puts: and the first by the filth, anrl the first Isy the fifth, 
and the second by the fourth, aiiil the seconrl Ijj- the ffnuth, and the third hy 
the third, and one puts; and the iJecond b>* the fifiht the si^cond by tin? fifth* 
and the tlurd b\' the fourth* and the third b\' ilie faurtL, and one puts; aiid the 
third liy the fifth, anti the third by the fifth, sxid the fourth by the Fourth, and 
one puta; and the fourth the fifth, and the fourth by thi' fifth. aJirl one puts: 
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niid the fifth hy the fifth, aikI one puts. And thus the multiplication of wy 
imndberii of five and as this is evidently demonii^trated, h mukiplkation 

is proposed^ and for tbose^ equal or unequal multiplicattutiB of the same placciS 
are perceivedr If one will wkh to multiply 12345 by 12345, the numbers are 
written down, as is taught abov'e^ one multiplies the 5 by the 5; there will be 25; 
one puts the 5 aiul keeps the 2; and the 5 by the 4, and the 5 by the 4, and one 
adds the products to the kept 2; there will be 42; one puts the and keeps the 
4; iu>d the 5 by the 3, and the 5 by the 3^ and the 4 by the 4^ and one adds the 
products to the kept 4; there will be 50; one puts the 0^ and keeps the 5; and 
the 5 by the 2, and the 5 by the 2, and the 4 by the 3, and ihe 4 by the 3^ and 
one adds the products to the kept 5; there will be 49; one pub) the 9, and keeps 
the 4; and the 5 by the 1^ and the 5 by the 1, and the 4 by the 2+ and the 4 hy 
the 2. and the 3 by the 3+ anil one adcLs tlie products to the kept 4; there will be 
39; one puts the 9, and keeps the 3: and the 4 by the 1, aiid the (plSj 4 by the 1, 
and the 3 by the 2, ajid the 3 by the 2, and one adds them to slue kept 3; there 
will be 23; one puts the 3, and keeps the 2; and the 3 bj' the and the 3 by the 
L, and the 2 by the 2^ and one adds the products to the kept 2: there will be 
12; one puts the 2, and keeps the i; and the 2 by the 1. and the 3 by the 1^ and 
one adds tlie products to the kept 1; there will be S, that one putsj and the 1 
by the I will be L, which is put; and thus the pro^iuct of the said mukiplicatitm 
will be had. Again 1 ^^^11 show this way of multiplying to proceed from that 
which occurs among numl^ers which are proportional. For if t hree numbers are 
proportional, as the first is to the aecond, so is the second to the third; the.n 
the product of the first by the third is equal to the product of the secund by 
itself. And if four inimbertf; are proportional, as the first is to the second, so is 
the third to the fourth. Then the product of the first by the fourth is equal to 
the product of the second by the thmi, as is found in Euclid. A nnmtier truly 
ascends tluough connected places without end; therefore as the first place is to 
the second, so the second is to the third, and the third to tire fourth, and so 
each antecedent to its conisequenoe. Therefore, the product of the second place 
by itself makes the same pUcc made by the product of the first by the third. 
And the multiplication of the second by the third makes the place made by the 
muitipUcation of the tiiut by the fourth. Indeed, the multipLkation is begun by 
the figures of the fir^t place, from whirJi multiplication either results a number 
of the first place, or ends in itself. And for that reason from the multiplication 
of the first figure by the first the units arc put above the first place, and the 
leiui are kept fur the second, to which ajie added the multiplicaiioiis of the firsts 
by the seconds, and a number of the second place results, or terminating in the 
sanie place. Therefore the unitK are put above the secoiid place, and for each 
ten that is had, I is kept for the third place. Next the first is [riuhiplied by 
the thirds and the product is added to the multiplicHatiuEi of the second by the 
»t'<i:»nd because the miiHiplication of the second place by the setTond makes the 
same place that is made by the multiplication of the first placca by the thirds. 
And for that reason from the multiplication of the first figures by the thirds, and 
the seconds by the seconds, the units are put above the third place; after this, 
the first is multiplied by the fourths and the seconds by tJie thirds, ays are in the 
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four proportkjiuil placva Iki'uumc us the fbiit lni to tbe wrond. mo lm the tJiird to 
tbe fourth, acid from the ij^me multi pi icatiaiiii a liumbt^r t(TinitiutiD|^ in 

the fourth ptiice. And fur that rt^nson the units are jnit ahow the fourth place^ 
and afterwards the firsts by the fifths are inultiplied, and the HtH'uiiils by the 
fourths, and the thirds by the thirds because as is the first place to the secoiul, 
so is the fourth to the fifth, tiecause the tnuhiplication of tJie second place by 
the fourth makes the place made from the rnultipiicatiott of the first fw the fifths 
namely the fifth plare; and again as Lb stjcrmil pLace to the third so is the third 
to the fourth- Tliereforc the iiiultipliaLtion of tfie third place by the third tnukes 
the ptare mode by the multIpUcation of the seconds by tlie fourths, namely the 
fifth place. And for that ranson the units are Intt over the fiftfi place, anil thus, 
folkm'ing prnporiionaiity^ the product is effected for tfie multiplication of any 
numbers- And thty can he manifewtly understood by this that folltm"s. And 
noting for that reascju as the first jilace is to ibe second,, so is the penultimate 
to the last; and juj the first is to ilie third, so is The third from the last to the 
laM; oithI aa tfte first is to the fomth^ so is the fourth froni the last to the Uf^, 
and tso forth- In this following iiiultiplicatioii of five figures fiy fi\e, uftcT putting 
tlie five iigures above the fi\T‘, the ^'conds by the fifths arc mtiklphed, aud the 
thirds by the fuurtlts; and the tnultiplicalions go to make the Mbctfa places and 
tlie :$ecoud place multiplies the filth, which heJ|rs make the sixth pLaec. and one 
makes the multiplication of the thirils bji' the hiurtlm, and as la the seroud [pi6] 
place to the third, sn the fointh to the fifth. Next the thirds are multiplieil b>' 
the fifths^ and the fourth bv' t|ie fourtli, and the Mrveiith phu't- results bi^rausc 
with the third place one multiplies the fifth, one makes with tlie third place tmd 
the fifth, naniely the seventh; Jicxl the fourths arc inultiplkvl by the fifth.s. w’^hldi 
make the eighth place. To the last, the fifth is multiplied fjy the fifth, w^hich 
m&keH the ninth place; and thtus the product of the sold iiiulLipltcation m had. 
Iiidct'd after thi8 w'hatcvTT hi said about tlte mu It J plication, wfihtevr'r iugcnulty 
oiie ('an have for the abt.n’esaid multiplication iiuttrui'tiiui, laiwevi'r un^k^lh*fi is 
the oampleted instniction. I managed to Khr™- the multiplication of lught, pkices. 


The Fifth Part of the Second CAupfer, 


However when any one will wish to multiply any nimdM^i of eight figures liy 
any number of tJie same number of places, he multiplies the first hy the first, 
and he puts the resiiit; oial the first by the sect>nd, and the firM l»J' tlte second, 
and he puts the Bum:; and the first the third, and the first liy the third, and 
the secoiul by the seeotufi and he puta the suto; lual the lirAt hy ibe fourth, 
and tiK' first fa^' tlie fourth, and the sE!cond by the tijird, and the Axuiid by the 
tliird, and lie puts the sum; and rlx^ first bv the fifth, ami tiie first by the fifth, 
and tin* second 1 a' the fourth, and the isseconri hy the fourth, and tfie third Ij^'^ 
the third, and he puts the snm; and the first by the sixth, and the first by the 
sixth, and the «*c«nd fw ifa'- fifth, and the second by tl»e fifth, and the third 
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by the fourthn and the third by the fnitithn and he puta the ssUint and ttie &n?t 
by the sewiith, and the first tjy the s^et'enth. and the seemid by the sixth, and 
the .second the sixth, tmd the third by the fifth, and the third by the fifth, 
and the fourth by the fourth, and he puts the sum; ajjd the first by the eighth, 
and the first by the eighth, the second by the ws-enth, and the secqnd by the 
seventh^ iiainely those that an; with the firet and the eigjith. and the third l?y 
the s^ixth^ and the third by the abeth, and thtJSe that are with the arconds and 
the Kpventhif. and the fourth bj' the fifth, and the fourth b>' (he fifth; and so on 
witli thc»>e that an; with the tliird and the mid he ptits the sum. And 

thus dways in alJ muJtipMcations the figures tJiat emerge from the interior parts 
cue multiplied alternately from both piuts; thus multiplying one by the other 
they are addecl together; and then the units are put and the tens kept in iiand. 
And wdth the multiplication of the first figures, aacending in order in the rest 
of the pliu'es they are (XJmpkted up to (he last; then the first figures of both 
nunibers are left completely behind^ and the second the last multiplied, tlint 
bf, in thin problem one mniciplies tiie second by the eightli^ and the s«‘ond by 
the eighth, and the third by the seventh, nnd the third b>' the seventh: which 
are addn:i with the set:i>iid and the eighth; and the fourth b\^ the sixth, and the 
fourth by the sixth whidi ore added with the third and the seventh; and the 
fifth by the fifth which are between the fourth and the Aixth^ and one piitfl 
sum; and then the seconds are left; and oue muUipLiw the third by the eighth, 
and the third by the eighth, and the fourth b>' the seventh, and the fourth by 
the sevvuiih, iuid the fifth by the sixth, and tJie fifth by llie sixths and one puls 
the sum; iim:! the thirds are kdt* and one nuiltiplies the fourth by the eighth, 
and the fourth ijy the eigfith, and the fifth by the .se'^Tnth, wid the fifth by t!ie 
se^fiith, rmd (he .sixth by the sixth, and one piits the sum: and the fourths are 
left, and one niuJtlplii^ the fifth bj.' the eighth, and the fifth by the eighth^ and 
ttie sixth by tiie seventh, and ihe sixth b)' the seventh, and one puts the xum; 
ancl the fifths utre left, and one multiplies the xixth by the cightht and the sixth 
by the eighth, and the sev'eulh by the seventh, and one puts the sum; and the 
Keveijth by the eighth, and tfie srw?nth by the eighth, and one puls llie sum; and 
the eiglith by the dghth. and one puts the result; and thus the multiplication 
of id! tiuiiibers of eight figures will be had; and it will be clearly understood 
in numbers; let the numbei^ be 123^5678 and S766<1321. which are multiplied 
|pl7] one by the otfier us is described foilawiDg that which is said above; aiuJ 
one multiplies the S by the 1; there will lie 8 that one puts: and the b Iry the 2, 
and the I by the 7; there will l>e 23: one puts the 3 and keefH; the 2; and the 8 
by the 3, and tJie 1 by the 6, and the 7 by the 2, juid the products arc added 
with ifie kept 2; there will be 4fi; the 6 is put. and the I is kept; and the 8 by 
the i,. and the 1 by the 5, and the 7 by^ the 3, and the 2 by tile 6 added with 
the kept 4 will be 7-1; the 1 is put, and the 7 is kept; and the 8 l>y the 5, and 
the 1 by the 1. and the 7 by' the 1, and the 2 Ly the 5, and the 6 by the 3 added 
wit.Ji the kept 7 will be IG7: the 7 Is put, and llw 10 i» kept^ and the 8 by' the 
fi, and tlie J by' the 3, and the 7 by the 5, and the 2 liy the 1, and the 6 by the 
1, and the 3 by the 5, added with the kept 10 will be 143: the 3 is put and the 
N is kept: anti the 8 by iht: 7^ anil the 1 by the 2, and the 7 by the S, and the 


108215202237463a 

12345678 




36 II- Liber A bad 


240996645 

000345 

698541 


2 by the 3, and the 6 by the 5, and the 3 bi>' the 4, and tlie 5 by tbe 4 added 
with the kept 14 will be 182; the 2 hi put. and the 18 iti kept; and the £ by the 
8i and the I b)' the I, and the 7 fay the and the 2 fay the 2. and the 6 by the 
6^ apd the 3 by the 3, and the 5 by the 5^ and the 4 by the 4 abided with the 

kept 18 will be 222; the 2 is put, and the 22 le kept; and the 7 by the 8. and the 

2 by the 1, and the 6 by tlic 7^ and the 3 by the 2, and the S by tlie 6, an<l the 

4 by the 3^ and the 4 by the 5 added to the kept 22 will be 190; the 0 bt put, 

and tlie 19 is kept: and the 6 by the 8, and the 3 by the 1, and the 5 by the 7, 
and the 4 Ijy the 2, and the J by the 6. and the 5 by the 3 added to the kept 19 
will be 152: the 2 is put^ and the 15 is kept, and the 5 by the 8, and the 4 by 
the 1, and the 4 by the 7^ atid the 5 by the 2, and the 3 by the 6 added to the 

kept 15 will be 115; the 5 is put. and the 11 ih kept; and the 4 by the 8+ and the 

5 by the 1, and the 3 by the 7. and the 6 hy the 2 addeti to the kept U will be 
81; the 1 is pul, and the 8 iii kept: and the 3 by' the 8. aiid the 6 by the 1, and 
the 2 bj' the 7 added to tlw kept 8 will be 52: the 2 ia put, awl the 5 is kept; 
and the 2 by the g. awl the 7 by' tlie L addetl tu the kept 5 wiQ be 28; the 6 is 
put. and the 2 is kept; and the I by tlie 8 added to the kept 2 will be 10, that 
a put; thus the product of the said inulliplkration will be had. 

Truly if there are ^ephir at the heads of aq>’ numbers^ and aU of the zephir 
that eitiat at the l»eaihi are deleted from the numbers, and the remaJujni^ 6j;ures 
are multiplied together, and the deleted zephlr are put before the product with^ 
out the zephir. then the product of the multiplkniion will be had, as we denoted 
in the multipUcations in the aecorid, third, and fourth places: and if it is not 
known how to multiply a few dgures with many by the atHiw demonsirations of 
multiplicatioDS, then the numbers are written down, greater below kia-er. that 
is tlie number of many hgure^ below the number with few', locating in the first 
place of one below the first of the other, and one after the other, as we said 
above, every place jiroperly located; and there are put after the number of few 
figures as many zephir aa the figures of the greater uuraber ejcreed the less»er, 
and thus ode will have equally sizeil numl>ers in multiplication; luid if one will 
seek to multiply three figures with six, one puts the number of six figures below 
the ninnber of three figures, and one puts three ;eephir after the three figures, as 
arc in the multiplication of six figures with six which one multipli(«; according 
to the aforesaid instruction. For example* when it follcrwa t<j multiply 3^15 by 
698541 one writes them in this order, namely* liitw zephir after 345, IVuly 
what IS said of the position of the zephit after the figures will be judged only a 
crude noceasity, liecause subtly the position of such zephir is not iieedcrL 


Thf Silth Part pf ffie Second Chopper. 


TVuly with the LnstrucTion written abt)vo for tnultlplying, one will know' how 
to operate by frequent use of tlw^ table, and he will vrlsh to knew the same 
instruction by heart* aud by hand, witlMiut tlie written table for numbers of two 
amf three places: he will keep in memory the writing of the numbers that he 
will widi to multiply, and he will begin to inuUiply accorditig to the prearribed 
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order, AJid he will put in the first portion in the left band the place of the 
and in the second petition, namely in the same band the place of the 
tens. The third he truly put* in the right hajifi ihe place of the hundreds. He 
truly strives to leant to put in the fourth the place of the thoiiEiiiuiris. He truly 
keeps the fifth and afterward:! in memory; one cannot keep it in hand: an<l thus 
the multiplicatKHi of any numben* whatsoever will be had. For example, if it 
will be wished to multiply 12 by 12, then the writing of them is kept in memory, 
and the 2 is multiplied by tlw 2 making [plS| -i* ami the 4 one puts Id the left 
hand in the place of tlie units, and one multiplies the 2 from the upper 12 by 
the 1 from the Icwer, and the 2 of the lower by the 1 from the upper^ and one 
adds them togetber; tfurre will be 4 whUdi one puts in the some left hand in the 
place of the tens, that is in the sign for forty; and one multiplies the 1 by the 
l i namely the aerond figure by the second makhtg 1 w^hich one puts in the right 
hand in the place of the hundreds. And thus 144 will be had dot the Muught 
multipbcatioii. as is displa>‘ed on this page 

Again if one will wish to multiply 48 b>' 48 without writing, one multiplies 
the 8 by the 8; there will tie fi4; tterefore one puts the 4 in the left hand in 
the place of the units, and keeps the G in the right hand in the place of the 
hundretls. And one multiphes the 8 by llte 4* mjd the 8 by the 4, and one adds 
the products together: there will be 6-1 whkh one adds with the 6 kept in tli« 
riglu hand: there will be 70; one puts the 0, that is nothings In the left hand in 
the place of the tena, and the 7 one keeps iq tin? right band, to which one adds 
the multiplication nf tlie 4 by the 4, naruely 18: there will be 23; one puts the 3 
in the right liiuid in ilw |i|arr of tlie hundreds. .Anri utie puts the 2 in the same 
hand in the place of the tlKiUsmidst that U the sign uf iwu tbuusand. And thus 
2304 will he had for the sought multiplication Also if one will wud) to multiply 
23 by 57, then one keeps the writing in memory, and one multiplies the 3 by 
the 7; there wull be 21: one puts the 1 In the place of the units in the left band, 
and one keeps the 2 in the right hand; and the 3 b>' the 5. and the 7 by the 2: 
and one adds the products to the kept 2: tliere will be 31; oew puts tlie 1 in Hk: 
place of tike tens, and keeps the 3 In the right hand: and the 2 by the 5, and 
one adds the product to the kept 3; there will be 13: one puts the 3 in the place 
of tike hundreds in the right hnikd, and the 1 Lti the place of the thousands and 
thus 1311 will be had for this multiplication. 
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Thr Vllth Pati f>/ the Second ChopttK 


Also if one will w^ish to mulUply 317 by 347 witliout writing, then one niul- 
tipliea the 7 by the 7; one keepH the wriLing of the numbers in niemory; there 
w'dl be 49; one puts the 9 in tfie left hand in the place of the unitSt and in the 
right kc€|>i the 4: and twice the 7 fay the 4, and one odds the producu to the 
kejrt 4; there will be fiO; rjiie puts the 0 in the place of the tens in the ten-s in 
the left hand, that is nothing, and keeps the € In the right; and twice the 7 by 
the 3; and tlie 4 by the 4; and added together there will be 8-1; one plus the 4 in 
the right in the place of the hundreds, and tlie 8 one keeps in the plare of the 
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thoiiKiiniii. tir in tiM*iiKjry" and tndccr tlic J by the 3, mid one aflrbi the products 
to llic €; tiu're is kept 0, uothinK in [lie place; one muhiphes tin* G and one puts 
the SAtiie fur ttic 0; Hitd cake kecfis in mnnury the 3; and tin* 3 ijy tlie 3, and 
oixe adds the product to tlie 3 brpt in itieitkon'; there will tie L2 wlikh aKaiii 
ut»e kc«>p^, a» one cnitnot put it in the luuulr nfi<J thus will be tiad fur 

this multiplication. And thus if one knows luvw to keep the luimberpi in iDcmon^ 
in thw WAV tHie is Klucated to prcKluce results luore easily than with the tjible. 
One will be able to find the multiplications of any nimibers of twY> places and 
three places usin>! meniort' luid haixis. 



Chapter 3 

Here Begins the Third 
Chapter on the Addition of 
Whole Numbers. 


\(ore4nTT wjtii wiy numbers, no matter bow many one will wuih to add. one 
writes Cheni in a table necurdiiig to that which we said before wath the multi- 
plicatioii of numbets, that is the first places of all the numbeni that one w'ill 
wrish to add below the first place of ttie riuinbers w^hich one placed togetlier for 
the odditkni. And the second bekiw the second, and oue after the otlier which 
follow. And ttu>n one begins to ad<l in the Itaiids the figures of tlie first places 
of aJi the numbers tfiat were placed together for itie addition^ from the lower 
nutiiber up to the higtier, ascnriding; otie therefore puts the units above the first 
placp of the niimhers, nnd keeps the tens in hand; to therfe tens one adds above 
the uunibcTH wliiclt exist iq the secxviid and one put^ the units abm\' the 

uecund place^ and again one keeps the ten^. With Ll:teiij ope aihb ahoiiT the 
sutn of the third places of tlie numbers^ and thus putting the unitst and keeping 
ihe tenSt [plS] step b^' step arldiiig the nuinbeTs, one can havie the sum of all 
the numbers without end. And in order to perceive better tlte additions of twxj 
numbers, and oven a third, and even more, are shuw^iL 

There Ik indeed another way of muitipiication greatly praised, best for muU 
tiplying large numbers, wliicli I slmlJ show' iii the rnultipheatioii of 5d7 by -1323. 
A rectajigle is Constructed in the form of a ciitssboard having 5 p4,)ints in length, 
namely aiic more tlian the number of figirnes of the greater number^ and having 
3 polpu in w'icjth. as tJirf>re ar^ three figures in the smaller tminber, and the 
greater number is put over the abovesaid n>ctaiig)e, jind tlie smaller is put be¬ 
fore and this is dispLav’eiEl. Anri the firirt figure of the smalkr number, naftiely 
the 7, is multiplied b>' the namely by the first of tlw greater number; this 
makes 7 which is put ki the first point of the upper line, namely under die I, 
and the 7 ii? muitiplieii by the second figure of the grentcr number^ namely by 
the 2; there will be H; the 4 is put beneath the 2 aitcr the put 7^ oaniely In 
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the second point of the upper Jine, and the I is kept; and oddeci to tt k the 
cnuJtiplication of the 7 b>' the 3; there will be 22; the 2 k put in the third point 
after the put 4, and the 2 is kept; to it u added the iiudtiphcutiun of the 7 
the 4, UAUiely to the last hgure of the lon^r number; ihctt! viU be 30; the 0 is 
put in the fourth point, and the 3 in the fifth. Aldo in a situiJiiT way the B will be 
iQuhiplk-d singly by the and by the 2, and by the 3, and hy the 4; there wiU 
be 6 in the first pojnt of the secourd lineT niiil 2 in the socond^ and 9 in the third, 
aikd 5 in the fourth, and 2 in the fifth: and again ouc docs the tnultiplicatiou 
with the five tluit k in the place of the smaller number, and 5 will be had 
in the first point of the third line, and 0 in the nerond^ and 6 in the third, and 
I in the fourth, and 2 in itie hfth. Nwt for iIk 7 that is put in the first point* 
7 is put Abovf^ the 1, nnd the fi and the t ttiat arc rtiAgunally Fbdjjirent to one 
another after the 7 are added; then- will be IQr, the 0 is put above the 2, nnd 
the 1 Is kept; and to it arc added the 5, and the 2, and the 2, whkfi again are 
located diagonally adjacent after the aforesaifl 6 and 4: there will l>e IQ; again 
the 0 Is put Over the third place, haeucIv over the 3; unci again the 1 » kept, 
and odikd with the0, and the 9, and the 0, which again are located diagonally 
adjacent after the sokl 5 and 2 and 2; there will be 10; ogulti the 0 is put over 
the I, namely fiver the Inst place of the larger number, ami again tJie I U kept; 
it k added to the 6. and the 5, and the 3* which ore diagonally in sequence; 
there will be L5; tlic 5 is put in the fifth places and tht^ kept iim' b oildcd udth 
the I and 2 which ore in diagonal sequence; rhere will he 1 which ia put in the 
Kjxtb phu'e. Next for the 2 wbicli ih in the comer of the reclangje after the said 
diogotiol of the 1 and 2, in the seventh place U put the 2, oi^d you will have the 
ofufementioued product |l|. 

And if vtxj will seek to know the addition of 2fi and 49, the 49 vs located 
beneath the 25 just as if one had to multiply one by tiie other; and one adds 
the 9 with the 5; there will be 14; op* put* the 4 over the first pUcck And keeps 
the I in hand for the tens: one adds it to the 4 and the 2; there will be 7 which 
oiH* puts, and thus 74 will be had fr^r the sum. a»fl tliia is stiown- 

Also if one will wiidi to know the ffum rvf 123 and 4567, une writea them dowii 
us ia displayed: aimJ one odds the 7 with the 3; there will b« 10: one puta the 
and keeps the I which one adds with the S and the 2; there w'lll be 9 that one 
puts. Also one afhk the 5 and the 1 which ore in the third place: them will be 
6 that one puts over the same pU™, and for the 4 that k in the funrth place of 
the lower numbeT, one puts 1 in the fourth place of the eKhiblted sum os there 
is no other figure above it in the other number, iiajnely in the 123; and thus 
469U will be bud for the additfoti. 

Alan if one will wixh to add 1321 hikI 50B769, they ore written down in the 
prescribed order; one adds the 9 to the l\ tbertr will lie 10; one puts the 0, aud 
keeps the 1 whicli utie ludds to the H and the 2; there will he 11; one puts the 
1, and keefH the 1 wlikh one adds to the 7 and the 3; there will be LL, Again 
ome puis the 1. and keeps the 1; one adds it to [p20] the i> which is in the lower 
number; there will be t which one puts making the sum In the fifth plare; and 
for the 5 that remainf In the lower number, one puts 5 in the huiii in tlie sixth 
place, owl thus otie will have the sum for the aiiditfon 
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Moreover if one will wuih ta check th» additiol) by casting out ninea. one 
lakes the residue bi>' nines of 4321 which is L, as nt! taught with the muiitiplJ' 
catica:^: and oiie adds it to the residue from 506789 whk-Ji is 85 there will be 9 
from wiiich 9 is subtracted; 0 remaiiis which is the lesdue; and thus if one will 
takes the residue of the sum of the addition, namely of 511110, one finds it to 
be O 1 . os it ought to be. And Lastly one shows hem' such a check proceeds [ 2 |; 
let .db. and .bg, be two nunilH^ u'hich we wish to add togetberj llie stun of 
them will therefore be I indeed say that from the sum of the murdue of 
the number .ah. and the residue of the number .bij. results ^dg. Firat, let each 
of the numbers .ab^ and be divided integrally by 9; there will be 9 as a 
common factor of the numbers .ob. and .bg. Becatiae the number total .ag. b 
divkierl integrally by 9> there will therefore fie the r^riue zephir which will be 
had also from the addition of the checks of the numbers ,Bb, and .hg. Also if 
one of them is divided izitegrally b>' 9, and the other b not, and .ab. appears 
ns the one w’hich is integrally divided by 9, and from the number , by. divided 
by 9, there remajoii the aumbet -dg.t .bd. and .ab. are divided integrally by 9. 
And therefore the total number .ad. b divided by 9. And because the number 
.ag. exceeds the number .ad. by tlie number ,bd., ajid the number *ad. is 
divided integrAlly by 9, there will therefore remain from the total number .ajr-T 
the number .dg., indivisible b>' 9, which results hum the addition of the check 
of the number .ab, which is zephir with the chf?ck of the Dumber .b^. which is 
the number .dg. Again none of the numbers .ah. and ^bg. is divided integrally 
by 9 , But from the number .ab, remaiitti the number .at., and from the number 
.frg. remajiis the number .dg. The rest, in fact, naitiely the riiimlK^ .rfr. ajhI 
.&<f. Axe divided integrally by 9. And became the total is divisibk, and 
is built of a multitude of nines, the numbers ^ae. and ^dg.^ out of the total 
number . 0 ^,, thi*refi)re remain indivudbleT and are the cliecks of the numbers 
.a 6 * and from which ndditioci results the reajciue of the number as 
had to be shown . 

AUo if One will w^ish to add 25, 461, 6789^ 58^ 491^ and 1CI718| then all the 
numbers are wTitten down in order^ us are shown placed, and one adds tlie 
numbers of the figures, the figures that are at the head of all the said numbers, 
beginutng with the lowest, namely the 8 , 1 . 8 , 9, 1, and 5, alwa> 7 f adding in 
the left band: there will be 32; one puts the 2 , and keeps the 3t to whith one 
adds the numhem of tlie figures w'hich are in the net'oiui place of the numbers, 
natnelv the 1, 9^ 5. 8 . 6 , and 2; tliete will be 34t one putd the 4, and keeps the 
3, to which one continues luJding the numbers nf the figures of the third place 
of the numbers, namely the T. 4, T, and 1: there will be 23; ooe puts the 5 , and 
keeps the 2 , to which one ad<lfi the numbers of the figures of the fourth place of 
the numbers, namely the 0 and the 6 ; there will be 8 that one puts; after this 
one puts 1 for the 1 which stamJ:^ in the fifth place of the lowest number, and 
in the reuiaining numbers there are no figures in the same place; and thus you 
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will hfl^T ISS12 fur thf additiuti^ as is shown b€?rT?. 

If ofiP wwh«s to chpck thiia adriitioiiH one adiln ail the figures tlml nje in 
all cf the numbers, uml acjcling iilva\Ts+ casts out nines; and what is left i>vi?r 
after deleting all of the nines wull be hail for the residue. With tlie addition 
of niaiiy numbers we do not need the otieclc^ for we can just as easily redo the 
Skim instead nf finding the residue. I uext wiMh to deirioustmte [p2L| thhv nray of 
doing addition: all figures that are in tlif:: fir^tt places of all the uuiiibers wdueh 
we wish to add are indeed arldisl: fr<nn this arldilion, aa jJI uf the fignruw arv. 
units, tlw units of llie nuiidienj are Ktlijed. Therefore the units are put in ibe 
first phire. and the lens are kepi for tlw scxTOud, as the tens are for the second 
place; therefore to the kept tens we aild nil the figuri^ of the numlHUK wtucli 
are in the wcond place of all tlu* [iumh«'rs; and as many units r&iuU fmm tlie 
addition, aa many teni^ will he had in the sum id the arlditioii: therefore tbe 
units are put in the second fdare^ as these units are tens, and for oue ten is 
kept one for the third place. tVoin the tens, hoiji ten tens are made the number 
one huixlred; to tliese units are adde<] itu: uumbt'-rs in tla* third piare {if all of 
the numbers, aiui wluiteiur is made from the sum is from tlic numbers of the 
third place, namely I be hundreds. AmJ on that accounl, the units arc put in the 
third place, and the tens arc kepi for the fourth; and for tliat reason, I'ontiniiing 
stepwise, pvlacc b}’ plare^ adding figures in coctserutivr places, putting up to the 
end of the numberii, we produr^e the result. 

Moreovx^r following the afurewTitteii instruction of addition, nne applies the 
numbers wdiicb one writes: one will wish to udd tbe ex(M?^nb)rM of shijixd and similar 
ihiii^ in w^hich are corktaiued pounfls, suldi^ and denari kjkowii by a waiter or 
scribe, or juk eumouncc't atrording to wbat is singly CAllecl expenses, yr singly 
purchases of anything, and one writes the price of each thing in li columik in 
tables, locating pouiuLs beneath pounds, soldi betnratb soldi, and clenari Ix'neath 
denari of the ex]>eiiscs or coccts of each item; and then it is noted for eacli expense 
which is paid or announced, tiwl nut by chance will one write deceitfully in the 
table; and one correctly adds the expenses written in the table of all iletiiui, 
and milker next the sum of the soldi: and in the squares thal will tie alxA'C one 
w'ill keep the soldi and made soldi: oue writes beneath the soldi In the lahle and 
one adds them, and from them makes the tjum of the tmunds which one pnta 
beneath In the line of the potimls: and the soldi which exceed the made pounds 
atxn-e the soldi after the denari are kept; after this one takes the surn of the 
pnuorls, and thiut one will have the sum of the tir colnmn. Fur exEiniple, 
if ijiiie iiukstl HTinnimres certkiin expeiisra Ibr wrhich one subtracts sudi or such 
thintpi. as in the following pagr^ are deunted, one adjoins writing tlie nutnljer of 
the pouiMl.s. soldi, and deimri, as ore written in ihe ^lagR^, in which pages the 
denari which are in it are in sum 73 W'hicJk are fi soldi and L ilenartn to wiueh 6 
soUii an,' atlder) which are on the page; tliey make 122 w'hich are (i pDiimls. and 
2 soldi: and w'ith the (i {Hinnds erne adds the pounds; one fiinJs tniunds in 
the sum; tltc^refore the siuu of all tluf poimds, soldi, and dertari together is 3G8 
prmndR, 2 soldi, and 1 deuaro, w'hich sum is kept ufi the Icifit |3age cm which are 
the added expenses: am I thus in order otu* adds I lie expenses In* making 

th<' sum of ciicfi page; after this oae WTites in the tahk' th(' sums of all pagea. 
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and one makes tlien the sum of the Numa; and thus one wiJJ be able to add 
any expenses of bezants^ and carats, and ounces of gold, and GeiK>an tareni.. 
hundredweights, rolls, and any similar thlrig!!i of numbers |3]. [p2!2] 
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Chapter 4 

Here Begins the Fourth 
Chapter on the Subtraction 
of Lesser Numbers from 
Greater Numbers. 


HottW'er wh^*ii one will wish lo subtract mie number from aaolbert tljen he writes 
the leaser numl>er heneelh the j^realcr^ locntins jqmilar pUcen below airnlUir, and 
lie* iM'^ns to subtrect the first figure in the lesser number from the first in the 
grealerT and be puts the excess of the tnimbfr over the first figures. Ami next 
lie subtracts from the sorond, and be puts the difference above the Beoond, and 
tlw third above the third- And the differencfs of lJ»e others in onlert alw-ays 
putting the differences., And when the subtraction is not vnLid for the figure of 
the lesser muuber fiofn the figute of tbe same place of the greater iinmber for 
the reason that the figure in tlie lesser number w'Ul be larger than the figure in 
the same pUre in the greater number, then the figure of the greater number is 
added with tite tenst. and frum the sum of the numlierSt the figure of the leader 
number will be subtrHctf?d. And fur the sum with the said tens the units will 
be kept in haiuin And for the foUowing figure of Hie number above added 
and built quantities of tire upper figure of the same place, if it bi made pcKiible, 
will Ire subtracttHl^ but liowe\TT from llie mldcil tens, as we saki above, it b 
subtractefh and thuts up to (he last figure of tbe lesser number operatiiig by 
steps: and if the greater number b less in the place above the figure showing In 
the same plaoci it will l>e put in the end. And thus will be bad the difference 
of any subtracted numlwTH. For example, if one wrill wish to subtract 35 from 
89 the 35 » put l>enea(h the 89^ ns is sliown here in the maiidn: tlburefore tlie 
5 ts subtracted from the 9; tbne remains \ w bh'h is put abcft'C the 9; and the 
3 » subtracted from the 8; the 5 remains Hrhkh one puts above, and thus 54 is 
had for the difference of the posed subtractioii. And if one will wish to subtract 
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39 from 85, llh>Ji the Qumfx’rs. art* writH’ii rliwni oll^’ sublnwtii ihf^ 9 from th(» 
5, wlik'h i» iaipoiMibk?, WtuMa-i* fn" doicbf tite 10 to tla^ 5; thiTi* will l>r fn^n 
whk'li ofii' Kubtract^ the (h there remains 6 wlitcli lie putii; iiuH For the fuJdrivJ 
10 he luH-fw ill luiufl 1 whiiii he ailds to the 3: there will be 1 which jmhtracteci 
frt>tii the B Imve^ 1 wliirh put.s aNive the ^il B, imd Khm tie will ha'i^e 4H For 
the* ilitfL’renct' of the posseti aubtriictkjtL 

AImo if one will \eLsh to Kiibtract 8(1 from ^yi2, tlieii he putjt the 8(1 betieatfa 
the 392, Rjwi tJikes the 0 from the 2; then? reiiiiumf [p23] 2 wbji-h lie putu, aticl 
be ciUo‘»ii tlx* 8 from ilie 9; there remains 1 which he pula; after that Ih' ptjts the 
3 that is hiwi in tlip RreatcT number^ and thtia aiJl be liful 312 for the difference 
of tla* sakl stibtrtictioii. 

Also If instead one will w'lsh to subtract 92 fn^rn 3B0, then the 92 b written 
beneath the 380. and aa it is impoHsible Ui Kubtract the 3 frcHu tJw fl* to tb' 
same zephJr is adikxl 10: there will lie 10 from w'tiicb ia s'\ibrape(ed the 2 which vs 
in the Iwetrr munber; there remains B which one puts^, and from the iirlded 10 he 
keepa in the LiukI I which lie wdtb to ibe ih there will (x.* 1(1 that is snbtractod 
from the B, if that be posKible^ but that k not puHftbh'; it is flubtrm'tnl froin 
IB; there remoitis B vrhicb he piiLSn ami keeps { wliich lie siiblrntts fmm the 3; 
ttierr remaius 2 w^bich he piita„ and thiui be will hav'e 2BB Fur tlu'^ difbnciu.'e of 
tlie said xubtriM tioii. 
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Also if tlie difference of tlje subtraciiou of 457 from iKJ9 b »L>u|:dit- then I lie 
mtifibers lire written down: one takes tJte 7 from IImi 9; thi’Te remains 1 thnt he 
puts, luai he Nulitrnrts tlie 5 from the 13. as It is iiiiiKissible to suhtrnrt 5 From 
3: there reniaiiis 8 which lie puts, and he ki‘e[}M in ham I I wdiii’h he adtLs to the 
-I: ihrrt' will be 5 which lie }nibtra)ct.s from the D; there remmiMi 4 that he ]juts: 
and thus he will haw 482 for the differentM,' tif the said subtract mil. 

Abo if mie wrill wiah to subtract 841 bom L.5738, then he lalo's tb'' 1 from 
tlw 8; there reiimins 7 which he puta; he lakes the 4 fruiii the 13, ami 9 rctiiaiiis 
which be puts, and he keeps in Jmnd I which he adds to the 8; thi’re will be 9 
which he subtracts from the 17; there remaiiiH 8 whith he puls, and he keeps t 
which lie takeii from the 5, whkfa is in tlie fourth plactr of the upjier iiumlxT; 
there rrmains 4 which he puts, atid afterwards he puts (lie I tcliich remains in 
the flflh place of the same number; and thus he will 11897 For iIhi difference 
of tbr Kakl subtraction. 


CAecA. 


Htiwewr if one will u’wh to haw th#' resiilm' of tb' prewribsl Mubiiartioii, or 
any otlit*r whkti be knows, then he takf^ the reskliie of racli nninlx-r accord inf; 
to that W'lik'h tauj^ht in muitipli^-atioio Aral he Bubtnwts the' residue of ilic 
HiiialleT number, if it Ls potfsible, from the reskhieof tlie larger number; olherwiJie 
he oclib to the retddue of the larger iiumlaT llie imsbilus, namely 9, imd the 
difference will be had for tlw residue of tlw hhiiii' -HiihtrariiDn, Fur exmnple. 
the rmidue of the larger numb-rT tiainely 81728. is 8, and the fimaller, namely 
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28391, ht 5: and the 5 ^ntblracted from the 8 left\Ts 3 for the re^tie. ns is jbund 
for the difference of the subtraction. 

Also '4562 subtracUKl from 8383 leaveit 382L The residue of the Inr^ num¬ 
ber ha 4, and the smaller luiinixT Ia 0: and as it ts not pos^bk to subtract the 
8 from ilie 4^ namely the r^due of the smalJer number from the residue of the 
laritcr number* 9 is adderJ to the T«s»idue of llie larger number* tliere will be 13 
from whirii the H U subtracted* tuLdiely tlie reiudue of the stuaUer number; there 
remain-H 5 which is the residue of the difference of the said subtraction, nainely 
of 3821T and this is done. 



Chapter 5 


Here Begins the Fifth 
Chapter on the Divisions of 
Integral Numbers, 


Wti^n on^ wishes to know how to {‘livide any number by any number, it is 
npcecMary, as in iuldiug^ 6riit to divide oil uumbers by the numbers from twT) up 
to ten: nxid thb ht not potisihie to do uiitiJ certain introductknis to divisions 
certain numbers are kis^wn by heart: these divisioiui are gi^'cn in tahhai in the 
foltowing (Uiges. But it first ia taught hcjw' the mnaU Eractkrtu are wriiten, |p24] 

If caieT any number wUl be made a fmetion hne, and over the saiiic hire 
w'ill lie written another muuber^ the upper numiier means tJie uutubor of parts 
determined by the lower inuubcr; the lower is called the denominator and the 
up]it?r is called the numerator [l|. And if <nTr the number two will be mack a 
fraction line^ and over the fraction line the iiuin1>er one ia written + then one of 
two parts of the whole ia meant, that one half thus ^, ELttd tf over the number 
three the same one ia put+ thus it detiotes one thirtb and If c/v&r aeveti, thus 
one seventh; juhI if over 10, one tenth: and If over 19, a nineteenth part ol 
the w'hole b meant, and aj on successively. Aku if two over three will be shown, 
thus 1, two of three ]inrts of the whole Ls iiieani, that is two thirds. .And if 
over 7, then two sevenths, thus it «nd if ewer 211, then two twenty-thirds will 
be derioted, and ho <iii piuccY^j^ively, ALfct if Heveti iu put over nine, thns neven 
ninths of the wdiole is meant; and if 7 is put over 97, sseveii ninely-se^'enths will 
be denoted. Also 13 put over 29 mcBana thirteen twnnty-nintlut. And if 13 is put 
over .'1-17, thirtcM'n three hiiitdrctl fortj'-seveiitlis will be indicated, and thus it is 
understood for tlw reinaiuing numbers. 

Also if under a hactlon line several uiiriIkts are put^ and above each of them 
other numbers are written, then the tiumlier which will be put over ut the head 
of the fraction lino on the right part of it will detiote the number of parts deter- 
iniiMHi by the nurnher placed under it, as we sai<J before [2|. TViily that whidi is 
declared over the second is the number of parts determined by the second of the 
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pATtAi deicrtuLite**! by thc! firKl uf (Lo nunibcrH put under. Mun‘ovtT thni whucL 
IH meniit by tlie tiuiiilxT over the thinJ tN the number of piirt.s tleCermiuc.'d by 
the third oumbtr under of the pmts ileleniiiiicd by the second imwdKr under of 
the parts determined b>' the first luunbcr undett and thus is ih^imterl nlwaw the 
number of parts detentiimd by all of the nuinU^rs that folhrw under the frivtiou 
line of the wliolc. If under n ct^rtant frnction line ma- puls 2 and T, iukI owr the 
2; is 1, and rnw the 7 is 4, as here La diKpUiyrd, four sevenths ptmi one lialf 
of mte scHriilh are denuteil [3). if the 7 Ls tlie /.^^phir, tints one 

half of i>i¥; se\-enth is riei>otcd. Also urKhr another fnwtion line are 2, 6. and 111; 
Mild cnifT the 2 Ls I, ntid ovilt tiie & is 5^ miu] lA'ir thc 10 Ls 7^ ivh is here ilisp]M>'tsi. 

thc se^’cn lliat is tn'w iIk* 10 at tlie head of tlie fratliun liiM' represents 
se%eu tenths, uitil the 5 that a cacr the £ il«'nntes live sixths nf one tenth, juirl 
the 1 which iH over the 2 denotett otic half of one sixth of one teuth, aihI thus 
singly, one at a time^ they are nnrtemtood; hi>wevT»T it ia julvised as alwa^-s tlmt 
the lesser numbers are tou’ardh the left umlcr the frarlioii lini.', but if there will 
be made fnu tions of the one frnctloiu they do not romfqxjnd to llie 

other bivctiotis, kikJ llie fraction that Lm the greater ^lart of the whole is danys 
put lowanis tbt* rigljt hand. It is in fact said that the frMJCtkms timt an* in une 
Cruet ion line arc Lit step, and it is t tie first plaice of the fnuiuin tluit Is at the 
bead of the frai tkm line at tht* right part- The second is the rrartk^a follfjn^diig 
towards the left. An exiunple in tlu* frairtion line wTitten alKA-e, iiainrjy in j ^ 
is like ^ ill tlu' iiist ptac'c of the fnw'tHUJ hiH*. imd is the | in the iierand. and 
is the I iti thc thitd^ tloU ia in the hiNt place of tlic s^unc friK:tion li[H\ and thiu<< 
those numbers w'hicli ore under the Fraction line all are in thidr platf^. And if iik 
the frartioii liiH* fhcre will lie rnmlc several fraction piarrs^ an^l the frattjon line 
will tennimite in a circle, then tlie friu'tioits of it will bi' ilcjiutevl in uinother way 
than WHS said, as in this j j in which tlie litie driuiotes frutiioruj. eiglit uindui 
of the whole, and tdx sevenths of tight nimlis. mid four tiftlis of six sevenths 
of eight ninths, and two thirds of four fiftlis of six sev'cnihs nf eight ninths of 
tlie wIm>Ic |4]. .4iid if this frActkm line will u*Tininate frum mvitlier part in a 
eiifJc ihujt, n ^ it w'ill denote two third'^ of four hfths of six w*iT:nihh ideiglit 
ninths of the wliolc |5j, Al^j if fraction Ufies* will lie drnw^t atiove rhi' fnictiou 
line in tlibt manner^ ^ dKnot**s lirnirtHms of five ninths and n I hint and 

[p25| a fourth iuhL a hhh uf one ninth- 'tilts 1>i!iiig tbL'rcfure known, eIh* aforts 
said divi>iwn«T are written aikI dlsjdaycd bekw. are idso most KenlousJy to In* 
kurneri hy heart, 

[TAULE OV UIVISIONI 
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A Unnr^rsal Rulr on the Dwiaitfri o/ NumbcrA 
NumbrT^ of Orif PUrr. 


1 

365 

2 
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10 

365 

18 


The afwewritien iiintrurticmH for divhiion Utvvt; therefore btTn notwlt mkI hIro 
their best use has been frequently esiunined- Arul ivhwwr neill wish to flivicle a 
number of any number of places kn' any given numbers, namely by tltuse whkb 
are from two up to ten, w'ill WTite the nmnber in a table, aj^d he will put the 
^ure uf the nmnbiEr liy which b<.r will wish to dis'ldc iM^ncath the hrst |)lact* of 
the number; artd he begins tlie divihiob nt the Inst cd the ntmibet, njid he 

cLivkies it, if it will be iiciflsibte. by tlie tiumber of tlio figun* of thut tmmber by 
whirli he will wish tci divide, putting the rbvLfHw in ibe tnble Iteiieatb the last 
place; aiirl tf the rhvisiuii r.i not exncL, then he puts the excess nlxAi; the last 
figure; and be coupkai tlie exotic with the following figure so iiutking a muiiiImt 
of two figures, and be divides the twt> hgures, ami he puts tlie qiKHiPut tiiidcT 
the following figure: and he writer the excess, if there is any, mvf the stiitie. And 
thus always coupling in the presrrd>ed order, the excesb to the Mh^'ing figures, 
and putting the quotient numbi'i which wdll oaudt ftoni tln^ divisioii, and the 
excess described abov'e. proceeding by stepc^. be sliall reach tb« first figure of the 
number. U will often happen that some figtirfs in some miitiher are dtvideil by 
a larger last figure tluui those tlu.' nuinben will Hhtm'; then as the iliv'isifui h^' 
tlmse is ikK valid he hegins the divusion frcmi the* last and next figure^; nml hr> 
divides the prescribed couple. Hml the quotient he puts U'lnw thc' penultntiate, 
and the exce»j goes up to the end, operating as we said; if tiie exce^ w'ill not 
be as great as fi^v% tlien hr diviiUv the figure, and he will find any excess for 
whkdi ctHipling is taught; tual if lie cannot divitle it bccaiLNi‘‘ il Is smallrr hy tliaf 
nrhirh is divided, then he puts the xephir under, and he joins them, just as Jjc 
eottpled all the conse^jueiit figiiri«: and thus I he di^'Udon of an^'^ given quantities 
will be had. 

And if one will wuh to divide :165 hy 2, then he w'lites 2 in u |mrt of the 
table, and he draw's a line abtAi!, ajul another 2 he puts lanir^'ntli the 5, and 
be begins Ijy' diviriiug the 3 by' tlie 2, tuuiHdy tlar last figTin^ snving ^oT 3 b 
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1, liJiii i rein^iiti;; he writes the 1 bencHth the 3» and the I which he 

writw ahove^ m i« disjvJayed in the 6nft illiKtration: and the remaining 1 coctpU^ 
with the 6 that ts iwxt to the last given hgure. making 16; he takes ^ of the 
16 which tft S; he tiwreftjre put^^ the 5 beneath the 6 put Ijefore, the 1 uncicr 
the 3 t R8 is displa>'e«i in the second illustration; and as there is tio temaindet 
in thfP division of the 16, one divides the 5 b>' (he 2; the quotient is 2 and the 
remaitMler l\ be writes the 2 under the 5. and the 1 which remflins he writs over 
the put 2 we directed to keep for the denominator, and there will be one half 
of the whole; and before the ^ be writes the quotifmt coming from the diviaioti, 
namely 182, as one shows in the last ilhistration And the fractioRS are always 
put after the whole, thus first the Integer is written, and then the fraction. And 
again it is noted that when any number is divided by aiiotlier number, then 
the multiplicntion of the quotient and the divwor yields the number which w 
the dividend. 'Hius if -10 is divided by 4. then there results 10. Therefore if we 
multiply the 1 b>' the Id, (hen it makes fortyv namely the divided number* 
Sitniliirly if |l82 Is itiuhipLled by 2, natuely tlie quotient by tlic divisor, then 
there results 365, namely the dividcfl number or dividend* 

Abo if one will wLKh to divide the .same 365 by 3. then he w'ritfs the 3 beneath 
the 5, imd be divides the 3 by the 3; the quotient Is 1 which he puts below tl^e 
3. Abo be divides (be 6 by the 3: the quotjcnt is 2 which he puts behn' the 6; 
and be divides the 5 h>' the 3; the quotient » 1 and 2 remains: be puts the 1 
bdow the 5. and the 2 o^'er ihe foactkin line over the 3, tlie kept piarts, and he 
pUW before it the quotient of the divisjou, namei> 121, and (p2S| thus will tv 
liAct |J2J for the sought division, and this b sliown, AtkI it m noted tJwit the 
number whkrh is divideij is cnlfod the dividend, mid the nutiiber which divides 


IQl 

365 

W2 


Di vision 


Qfiotient 
1181 


it bi callerJ the divisor, atKl the ntunber whk.ii results from (iie division is called 
the quotient [T|. 


C?TJ thr Oiewrion of 4^ 

Also if one will wish to divide 1346 by 4, thi^n lie puts the 4 f>etieuth the 6, and 
he divides the 13 bv* tlie 4, as lie ciumut divitle tlie I which is in the last place of 
the number; there results 3 for the qm>tient, and ilicre remains 1; he puts tlie 3 
beneath the 3, and the reiniuning 1 he puts heneath the 3, urul he cmrpkn the 1 
with the 4 tliat comes liefore (he 3 in tlu> numl^c'r; there vrill he 14; he adds the 
quarters of 14 which are 3, and there retnaitui 2; he puts tlie 3 beneath tln^ 4. 
and the remaining 2 aKfive, wdilch couphtl with 6, iiiaktsi 20; thUi Ik! divitlev by 
the 4; tlie quotient is 6. and the remainder is 2; lie pulit tin? 6 iicneath the 6, and 
be puts the retnaiikler 2 la^'T tJ k* fmetion line mer the 4. the kept part#* nud this 
denotes two fourths of the whole which b* etjiial to oik’ luilf of the whole; and 
before this fraction he puia the iiuinbei' wrlijch is the quotient of the division, 
namely 338: and tliuw will be had |33ti for the sought flivkqon. For exmnpk!, 
we dividecl first 13 by 1; 13-16 terminates jn the third plftcc with 13. Tlierefore 
WQ knew it to be 13 hundrt*cis, as the third place is himdreds. We therefore 
divided the thirteen hundred by ih*! 4: tliere resiiited three hundred, and thi’n- 
reauiimfd one Indhlsihle hundred. Thereftjrr we put tlie 3 in the third pLoci'. 
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nauiDly Lti pLarv fif the btiiidruibi, atid j vhirb wap p!]Cr£HP 
tmr huwdmi une put unT the 6: athI wc mupbd tb<* 1 with llw 4; thw iiiArli^ 14 
which terminatrft in the htcoikI pUrc. imjni'ly In the plisrt* of the twis. I'lHTidore 
the huiKlrethi ajc denoted In' 14 Cons, which we divided bj' the 4; thf-re ref^uLtotl 
three tens. Aiid twtJ teii.H renmined inrlivtsiblo; then’fore vt¥ put tlw 'd beiteiith 
tlie 4, aihJ tike 2 umt tin.' -1, nnnkely in the pliU'e of the tens^ ajtd wr ruupinl the 
2 with the 6 of Erst place. Pioiii thiii <xHitplLtLg we liAd 26 ubitP; find thb 
coupLiJig eudj!i in the lirHt place; luid we divide the 2ti luiits b>' the -b uud there 
reNuited G unit^^, ajhI there remained 2. I'hert^ore we put the 5 in ihe place of 
the unit, and tike two we put over the fractkiu Line over the 4; ntid thus it & 
understood in the simiUr reiruuninjt diviskins. 


TAe Dit?i^von of hff 5- 

AUu if one will wish to divide 5430 b>' 5. tlieu Ike puts the 5 beneat h the Aiid 
lie says^of tfte 5 is I which lie puts tkeui'nlh the 5; and ^ uf tin* 4 Is U; tlterc 
mnaina 4; lie puts the 0 beneath lIh* 4. aikI I lie reniHiniDjit 4 be coupleii ndth 
the 3. and lie Hayii|^fif 43 is 8, and there nuuaiiiH the 3; he putM the H mirier the 
3, and takes a hfth of tlie 3 coupletl with tlie 0^ namely 30; Llie f|ti4‘iiient ia 
And the reniaiadt^ b 4; be puts the 7 lieneiith the 0^ mid the 4 the fraction 
hne over tlie 5f tlK‘ kept port-ti^ and lie puts tlu^ Fnu'tnkii before Uh.' tjuotient of 
the division. 


The f3ti?«ton of 9000 hy 7* 

Aho if one will wish to divide 9U()0 hy T, lie puts tlu' T beneath tfie imit zephir^ 
and he djvidi*H the 0 tlie 7; the c;i»utieut b 1+ and tlie reiinilnder w 2; he 
therefore jiuts the I lameath the U, and the 2 alaifve; it coupled w4th the I) w^hich 
is after the 0 niakiTM 20 which he divides the 7; the quotk'iit will be 2, Jiud the 
remainder is G; lie puts tlie 2 beneath the jfiephir, and the G ahote, which coupled 
with the followdiifir jsephtr makes 60 that he lUvides hy thi' 7; the quotient will 
be oml tliete rt'tiiaius 4; be p4its the 8 Ix^neatb the 2cphtr 0, mid ubow he 
puts the 1 ndueb t'Oijplecl with tfie zephir in the fiist place tiiukHi 10, which tie 
divider by the 7; tluMiuotkiit b 5. oikI Tt'inaiiui 5; tie puts tlH' 5 iKUieath 
the (I, anrl the rettiainder 5 be puts rnipr the frwtifui lira*^ ovtt the 7^ ibe (pwri 
parts^ and this frnctioti lie puts iMdore tlw^ quotient of tin' division: |l285. 

The fJiiiwMm */ tOOOO hy 


24 

tOODU 

8 

12.50 


Also if one will wiid\ to divide lOCKlO b\' 8, then he put* tlw 8 U'm'ath the fi of 
the linit place, and lu' luiys | of 10 [p21tj is. ], and tlu^re remains 2; he puts tin- 1 
lieiu'uth the 0 in the [fourth; placiv [and 1»» puts tiie 2 and he takes ^ of 

2(^ which ia 2 and there remains 4t be puts tile 2 iH'ueath in tlic thiitj plan'] and 
the 4 abfjvt', and lie takes | of Ml w'hk'h i» 5, wiiicli he puts liencath tlie scccjnd 
place; and the row of places in the quotient is hlied up by putting li !H>neidh 0 
in the first platT'^ as is disfiUveit in this iJlasiratkin. 
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Tht Division of 120037 by 9. 

Alsu if one will wb(h to dividu 1200117 by 9^ thuii writes the 0 the 7, 

Hn<1 he tftkya | of L2 is L, and there reiniiiiLM 3; he puts the 1 helow the 2^ AJid 
abo\'e the it; and ^ of ilO is lunl there reiDalns 3: he puts the 3 beiciw the 0 in 
the fourth place, and he |Hits the 3 nbove^ ajid a^Rlti he takefi ^ of 30 whirh is 3» 
and there remains 3: lie puts the 3 IkIow the 0 in the tliinl place. aiaJ l>e puts 
the 3 above tlu* same 0; Hu<f again | of 33 is 3. aud then remaius 6; he puts 
the 3 in^kiw' tlw 3 and al>oMi‘ the 6, and | of 67 te 7, and tliwe remains 4; he 
puts the 7 below the 7, Jiwi tbi‘ remainder 4 he puts over the fraction line over 
9, the gi%-en parts. And so rolknving iJib W'littcn ordered descriptioD uf dividing 
one will know how to divide in nl) similar divisons: one will never deviate: all 
titimbers cuii be divirfle<l in the sajne way. even by 11 and by 13: however one 
ought First to know tlu^ alxsiYwritten introductions to divisions of al] <udm as 
contained in (he tabkss above. The divisions for 11 nscctid From one up to U 
tens, najiidv to lllK Anri tin* divrskms for 13 ascend From 1 up to 13 tetm^ 
namely 13(L 


rfir Dwiawn of Uumbers by 11. 

The said IntrorJijctioiis ar?‘ indeeil iMitcrdn and if one will wish to dii’xle 12532 
In' II, then he puis the 11 under the 32. And he takes ^ of 12 at the bearl cjf 
the dividend which Ls 1, luirl there remains 1. ThiLy ^ of H is L, as is shown 
in the abovewrittcii tnlile; tiiereforc ^ of 12 is 1, aiui there renudiis 1. Une 
therefore puts the I lienraih the 2, junl the rL-Jiiaitider 1 lie puls aben'e tbif 2» 
and hn couples tlie ] with the prrrvding figure, namely with the 5, niakiiig 15, 
of which he takes ^ which is aivl 1 remains from the said calculation; mul 
he puls the 1 bekrw t|ie S* anil tin* rr^iiaiudcr J above tiK' 5; he couple the -I 
with tlic preceding figure, iiairtcly with the 3, making 43; of this again he takes 
jh vrhich yicldH 3, anrl (here ifitiains 10, this becauae ^ of 33 is 3; left in 13 is 
10; therefore ^ of 13 is 3, and 10 remains, as we said: he therckre puts the 3 
below the 3, and he (Mils the 10 above the 43t that k. be puts the 1 above the 
4 w'hich was put alxa*? the 5. and lie puts 0 above the 3; and he coupln again 
the 10 with the premling figure*, iiAinHy with the 2 that is in the firet place: 
tliere W'iJl bi* 102, of which again be takes the quotient will be 9, and there 
rr*miuns 3; be puts tin* 0 i>elfiw* tlie snid 2, tund the remauMler 3 be puts tln^ 
fractia] line wit the 11, ihe lo’^pt parts; arwi ^1139 will be had for the HMiglit 
division. 


Tht Ditt%sion of Ii3SS6 by 13. 

Also if one will wbih to divide 123586 iiy 13, tiM?ii the 13 is pat bi-km* the 
he divides tlie 123 by the J3 lH!caiis<* 12 i» lt^ tlian 11; the qiiutietit will be 9, 
aud there renmins ti. Aim! 9 timc?i. thirteen is LIT, and the rest up to 123 k 6: 
lie puts tlte 9 b<‘lij(w the 3 <i.if tlie 123, aud the remainder 6 lie puts nbovK* the 
3, and !«■ couples it witii the S; tills will iie 65, of which ^ is 5; therefore he 
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puts the 5 beneath the 5* and abm-e the S he puts 0 becaiisp the H iw Imss than 
the 13+ and he vill couple the d nilh the 6 which is in tlie lirst pbuv; there wall 
be 86, of which is 6. and there renuiiii5 8: lie puts the 6 in the hrst pLnre 
of the quotient, and the S over the traction line over the 13+ and ^9506 will 
be had for the sought division. 5y this method num1>ers can be divided by IT 
and by i9; hovi'ever one ought to know the iDtroductions of the orfiKpi of alJ 
the abrnTwritteii numbers. But seriously it b seen tluit these introductioas can 
be learned by heart, although numbers are di\'idrd by IT and L9 by another 
method: however division b>' other numbers of two Jigures we shall ilenaujstrate 
in its place. Ip30] 

On Oiinainn 6^ jVumfrrrs in Head and Hand. 

lYuly if one will wi^h to wvrk the material of similar divusions ui hesd and hand, 
then he keepti the number in hand which he wishes to divide^ and be nJtvH^'s bolds 
the quotient Lu hand, dividing Ij>' steps beginning with the lust Kgurv, a]wa3's 
putting in band the quotients, aiw'uys boidiug iti nieniory the remaludGrs, and 
by stet» deleting tlie dividend from the hand. For ex am pie. if one will propose 
to divide 7&<13 6, then he kee{iM the stated numl>cr in hand, ujit) he divides 

the 7 the 6. the 7 vchkh is in the right hand in tlw place of the thousHiKis, the 
quotient is 1. ami there reiuoitis 1; he deletes Che 7 from liaiuL Jtnd Ik: puts tlie 
1, and the remainder 1 he keeps in head, w'hkii he couples w'jth the h 5 which is 
ill the rtglit baini in the place of the hundreds: there w'tll l>e L5 wdikh he divides 
bj' 6; the quotient is 2+ and there remains 3; be deleti^ the 5 from hand, and he 
puts the 2, and be keeps the 3 in head; thci is coiipU't! with tlw I which is in the 
left hand in the place of the tens making 3i: this bi' divides by 6; the quotient 
b 5, and there remains )»e dektei the 4 Eroni luuid, and he puts tlie 5,. mid 
he keeps the mmttnder 4 in head; be couples it with the 3 that is in hontl in 
ilie placv of tlw units; there will he 43 which lie divides liy the 0; the qitotient 
will be 7, and there remains 1; he deletes the 3 fitotii hand, and he puts the 7, 
ami liecause of the remainder 1 he says one sixth; and thus he will Itaw ^ 1257 
in baud for the suiiglit divisnon. 

The Divmon o/ S059 5^ 

And if one will wiwh to divide 8059 ljy 5+ then he krejw liir uuuibej^ in liand, and 
he says ^ of the S that is iu th« pUce of the tlKnntnmL^ is 1+ and tlien' rcnmiiui 
3; lie deletes tlie 8 from hand* and be puts the 1, ami lie kcfps 3 in l«*mi; and 
liecauiic for this niunhcr tberr is nothing in hand in the place of tlie humlreds, 
it w HAid that lephlr is there, which couples with the ktqit 3 making 30, of which 
I is 6, which be {Hits iu the rdnH'tnliens:! place, ntum^ly tlie humirtHhi: nmi tie 
takes tbednhnoii from the right hand to the left, saying ^ of 5. iianidy nf that 
in the place of the tens is 1; he deletes the 5. and he puls the 1, and he takes | 
of 9, that is 1, ami he ketijis the 1, najni4y that which Is in ilic pia^ e of the unit^; 
hr detetcH the 9 from hand, uimI he fitits the 1, nmi bccatise of tlte nuniiindcT 
4, be Havs i; and thus be will haw 11611 for tJie scjugitt dtvisioii.. and this ia 

"3 

understood in the similar remaining iliviskMis. 
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When one will wish to divide Hiiy number by 10. then he deleter from the 
number the hgure in the first and he puts it o\'er the 10 which is placed 

uiMier the frAction liiK*. and it he putii the number whidi will remain 

after the dnk’tion of tiie $aid First ^gure; and thus he nil! be aijtje to di'^ide an)* 
number by 10, For example, if one will w'iiilL to divide 107 by 10^ then be deletes 
from the 167 the figure in the flrsi^ pUce. namely the 7^ and he puts it over 
the 10 AS we said, awr the fraction line m'er tlie kept parts, and befare this he 
puts tlie remaining number, namely the 16; and thus h» had ^10 for the ssought 
division. And if one will wish to divide 16721 by 10^ then the 3 is deleted from 
the 1073; there remains ^167 for the sought division. 


Mtre Begins the Divtsion oj Sumbers by 
/n compos if e A'umfeers of Two Ptacfs. 


Certain numbers ate incoitiposite. (Uid they are those in arithmelic and in 
geometry ivhjr]i are called primes. This is because no smaller numbers exist, 
except tlie unit, whidi arc factors |3|. The Arubs rail them hajarn. The Creeka 
call tlK?ni liciear; howtnt^ tut rail them irregular; those whirjj, are less than one 
hundrefl are writ ten down in seqiw^nce in the table. For other true primes which 
are greater than one hundred, 1 shall tendi the rule for division. The rest arc 
truly composites^ or eptpedt, that is areas» as they were called by the most 
sktUfid gtximetcr Fuclid [9|, Fur tliat reasun all of titese numbers are built by 
[l)31| mu1ti|>1icatioti, as twelw which is cumpotHcd hy thi'^ mukiplicBtion of two 
hj' 6, or thtrt' liy >1; howewr we call th^w regular numbfira. And the teadiitig 
of division for primes arid ctirapiMiles » not the same: we shall show' how to 
divide by primes, naineh' those numlM.T-'i which Jire irregular and less than one 
hundred, and by any appeariiig greater numbers. 

Howe^'er when one will wish to divirlc any number by any other given iium- 
her which hi irregular^ tl^eii Itc writes the number in a table, ajid under it he 
pula tkfcc prime number by wlikli he will wish to clividet indeed locatirtg simi¬ 
lar places bekTw similar places, and lie liees whether the two La:»t figures of the 
dividend make a greater, equal, or smaller number than the prime number by' 
which the gimi tiutnt>tir is to Ik ilivideih .And if a greater or ec|ua1 number 
is made, then the last pUu.x' of tin; ciuutieiit number beghts following the lost 
jilace of tin* divifjend uuii»l>i''r, tlpir is lielow the penultimate, and ha puts tlie 
multiplier figure which mult indies by the divisor number to make tbe number oF 
the ufore^uid la^rt twu figure, or tiearly mi. .And then it ts muLripfted by tbe last 
figure of the first number, tiHirndy tlie divisor, and he subtracts the product from 
the last figure. And if it will exceed, tlien he writes the excess above the figure. 
.And he multiplies tlw^ same jnit figure by the first of ihe same first number, 
tiainely the divisor, ami the inultipliratkin of the said couple he suhtnurts from 
the penultuiiate figure, ami tbe remainder if it makes a number of two figures 
that is greater than 10, then he puts the first place of the iiuml>eT above the 
penultimate figure, and the Inst alxnie the last. Huwe^'er if the firat pUee of the 
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will be tefr off. namely tliat kve ttuui lU, tlwii he puts the Hgtue of it 
abow ibf petiuhiiiiatcv ojiil hoooupk*a llie f^cesi with third R^ire fnjni the 
IftKt.. Anri below the thinl hgun* be puLs tlie multiplier^ the figure that miiltiphed 
by tih; sujue divoiot tmikes the number of llir hhicI eouple, nearly iio; the iimk 
tiplicr will be hud li^' ^^perletiou; ime will miuing;e to ^hnw hcrA' iu the succeeding 
divLsiDiiji ucconiiiLg to llieir dilFereiices. And then he midtiplieH the figure put 
Ijelcrft' the third place Iw the lairt of the djyborH njul tin" prcwlijct he j^ubtroets, if 
l>uif«ib|e» from the Inst plare of the said ejteetw of the jollied nuniberH. HowiaitT 
if tiotf then be subtracts it fruui the couple of the Inst nnci fodoHing. niid he 
piJtH the erxcfsiA above the Honic' place. Aiirl lie again multiplioi it by the Brid 
of the divisor^ atid llie product he subtractH: froni the rejuainiiig nuinberT ancl 
the exeeuH he putu abm'e. .\tid thus ewr coupling the i^cCifit with the Hguri% 
of the folloviing placca, and beneath the figures of the places putting the muhj- 
plicr; luid he zcaSuusJy procceiLs, multiplyitig according U> ibe presrrd>efl order, 
to reach up to the end of the number. IVtily it uftni hiipiJCTis that from the 
i.\mpljjig of the excess and the pricetlitig figure he cazuiot subtracL ihi- divisor 
iiutidHT; tlu’ij there will be written a zepbir bekiw the preceiJing figure, and one 
w'ill coupk' it, iiatiu-Ly the preii'tijiig wkh tlh> following, and another excc^. or 
the folluwiiig preceding figure, and luTm^lh it he puts the figiin' that mulliplieii 
by the itbisor uiimher makes the number of the -sjud three figures, namely rlKise 
tiinl apiiear from the coupling of the exceeding figuri's and tlie two prev^wiiiig, 
or the following figures. Wbenre if tlie twn lai?t figures of ilie ilivideiiii nninber 
arc Jew than ttic divioor iiiimlK'r, as 'we saiil before, I lieu the iH‘^;Lim1iig will be 
the livst place of the quotient niim1>er lielow the third figun* from the last, ami 
thus any numbers con be chvitlcfl by given prime iiumtH'rs. And lUi the results 
that wiTP said on? now kjitwn, they lire show'ii with oufnlM^rs. 

The [hvisivn vf 1S4S£ hy /7, 

if one will w^ish to divide 18d56 by 17, then he writes the 17 lneiieatli tlie 56 of 

__^ihe 18^155, and he lakes ^ of the (ij 32] 18 w'hidi nuikcii liie lost iwxi figures of 

I j the drvkleiiici number. This is 1, and there reradns 1; iuid he puts the 1 beiKiath 
lH45fi | g |g rnnainiiig 1 he puts fiver the 8, as is shown in the firsft 

4 illnstration. Add he couples the 1 with the prM^aling fiirtuc, uaiiielv with the 

lUff ! . M. LJ SM 

_^_ithis mokes 1-1, and Os 11 Ls smnllrr thftn the ilivisor number, namely tluin the 

IT, be puts (J Ijelow tlu* 1, namely before the 1 put beneath the 8, and tlie 11 
is coupled K'ith tbe preceding figure, namely with the 5, making 115; therefore 
below 1 he fuitd 5 is put tbe figure of the multiplier of 17 which most nenrly tnuki'^ 
the said 115; the multiplier w'ill lx- hml by exjH'rience; it is srvn from the divbmr 
iiuinber; luuiiely from the 17, lo which lens tin- nuni1>er is eUw^: it Lh 
to 20; therefore he divkks the said M5 by 20, whicb one does thus; from the 20 
one drops tbe first figurt\ namely the jeplUr; there will be h-ft the 2 of the 20’ 
and one drops also the first figure of the 145, iiajiieJy the 5; there w'ilt remuiii 
14 whkh one illvdd«i by tbe said 2; the tiuotlent will be 7; nnd such must Iw? 
tlie figure, or I greater, that he must put Ijeneath tJie 5. He imt the 8. mid thii 
hapjHUis because the 17 is ki^s than the 20, wljence ^ of 145 is greater tliatt 
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Hf thenpfnre putH tfar H bi^lcyw tht' 5 of 145 lHS.'dugt' thib itiubt be the quutiejit. 
Ant] he uiultipUiv the li^ the 17^ mici h4^ htiiblrantt tlie pn^luct frotn the t45, 
which done thiiisj the H Ih nmltipJlerl b^' the lAHt of Lhe riMineky by 

the one; the prcHlii4;i will be whidi lie Nubtraets from the 1-1; there will lemaiti 
6 which he putst mer the 4 of M, aru] lie eoupk''if the 6 with preceding 5; 
thin inAkeM 65 frcmi which he Nubtnu'Ls tibo product of the S by the other figure 
of the 17^ ihAtuelv tlw 7; the product ii^ aud there renmiiis 9 which lu ail that 
remains from tin* Hubtrartioii from ttie 145 of tin* prixluct of tlte 8 hy the 17» 
tti< ia fihownin the second iUlist ntt ion. He therefore putH the 9 over the 15+ and 
Im? coupler it witi^ ttie Rgurts uiui»C'ly with tlie 6+ uuikiiig 96 U'ft (o Iw 

divided b>' tlw 17. and he piita tin? rcault under the 6, Again one wishes to lm\e 
a figure that when niultjplieil by 17 inakfv a product aii near as poBubk to the 
96, \\1>ence in order to know wlml ibi» figure ls+ one off tJirt 6 from the 

96+ ami the 9 that is Mt Iw divid™ the 2s as bo did ijcforo w'ith the 14; the 
quotient will Ire g4; l.berefuto lir puls the 5 that p [greater tliaai iho |4 bnieath 
the 6 that is tite first pLace of the quotient number, tuid ^thi will nnihiply tJie 
5 by the L of tbr 17« unitiely tn' the last hgutr of It; thbt [naJ»4 +5 W'hlch he 
siititrarts from tin* 9 put tivrr tht‘ 5; tht^e reiiuiiu^ 4, whirli Ite pula abcA'e the 
9. aikil >T^« will aHijile tin- I with tin' prccnling 6. iiAnieh' with those befott wv 
cxtuplet] with tjje 9; this makes -16 fit mi which Iw sublriwtH the |irtHliK( <rf tlw 5 
and the 7, that is ,'15: there will reniaiii U w-hirh ho puts ovipr the hartkHi line 
cA^r the 17, the kf.'pi |uiiis uiuler the fraction hne. and the qitotlent niunber, 
najiicly tlh5, he puts before it; auil thus -jllDliS will he hod for the Miiight 
divisioii+ as is ^thowii In this laMt lUiLstratiou |L0[. 

Again if one will wLsh to divide tfte sntiie 18-156 by 19, then he w^rites the 
19 bpIcTw^ tlio 56 of the 18'J5fj. And he jiiitH beiow the 1 of the IS-l the figure 
tliat iindtiplk^s the 19 to a prutlucl ii]nK.it<ii 18-1. which is fuuod hy tlw 
same metliDil wo taught with 17. that is ow tchkiwh tlic 1 from the 184 leavuig 
IS, which hr di'vidi^ hy the 2; the qiiutii-nt will be 9+ ami hucJj must be the 
figure pill, nninidy tfi theri'fore he ptits the 9 l>elow' the -1, namely Iwlow tlw 
thinl phue, aiifi In* inultiplk?i ttie 9 by iIh' I of the 19; there w'ilJ ]>e 9 whU Jl 
be ^ut)tnu't4$ from the 18; there reifyiins 9 rvhjrh ho puts iho 8. 4 Un 1 lie 

coii(>]f^ tlie 9 with tlic \ fitjui wdjicli ho hubtructs the pnxlncl of iho 9 and the 
9 of the 19+ which is 81; rlwre ri‘^in]iinH 13: bo puts tlie 13 tlie 9^1, luutu'ly 
the I abtm' the fl, and tlw* 3 jiImas- iIh* -1. as is sliuwii In tlie finit illutitration. 
And tlu' 13 is coupled with the preceding figure, imineh' with the 5; there will 
br 135, And ho piit» lUHler tht‘ 5 the hguro Ihai nuiki^ a pnsluct with thi- 19 
of 135 or lens, iitid thiii will W 7; this because if tlte 5 b totncATvl from the 135. 
then there wit] rentJiiii 13 which. If it Ih* iltvidod by 2, the qiiutiotit will Ik^ 6 or 
more; w'hcuee rmr put* 7 Ik'Ih^iIi tfic 5, ntitJ the 7 is miJtiplinl liy' the 1 of the 
19; iJjere will be 7 w'hiih he suhtrm^ta frtun llic 13; tlierc rouiains 6 wiiich hi^ 
puts iATT the 3 of the I3i, and you will eoupk the 6 with the 5 making 165 from 
which he subrrncts the product uf th*' 7 ai]ii the 9, nniuely |f>33] 63; there will 
reninin 2 whidi >tju put m■^■r tiw 5, an is sliown in the second Uliistration. Anil 
voij will coupk' the 2 with tlie precf^Utig Hgntv. namely with the 6 tlmt. Ih in the 
fimt place; this inolu's 26 which one divklt^ by the 19, as wr Minii iIm' ipaitkait 
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la i and then? rcinAin^ 7; hf pntn tllH' 1 in th/e lirst place of the qiKitii'ti: number^ 
naitiety below the nud the renuuniiig T lie puts ovirr tlie frAetion LLup over the 
ly that hiui to be kept for the ports; and the quotient number^ tuunely the 97L 
lie puis before the fractimi: and llius be will ha\¥ ^971 Gm- the ik^u^ht clivtsioti^ 
tis is shown in the last illustration. 

Indeed the lilclteriai Was delnoiwitittetl by hat^Jlg the liitlltjplk!)' Ul the place 
of the hgureSt as we divided b>' the numbets 17 and 19; now wf tnily kIiow how 
the iniiltipUer hi luid in put figumt; we w'Lsh to divide by I tie mnaitiing primes 
that are less than one hundred. And tliis is the w^y: w'heii we divi<]e by IT or 
by* J9, we take half of the divtdeiKi number after the Jjrst figure b removed, or 
one tnarr if the removed figure ht five, because 17 nod 19 are Iran thou as 
we said before; thus tvhen wf divUle by 23, we take half, or if the first figure 
is fivet one kss, because 23 is mtirr than 20: anci thus os we divide by 29, wf 
mina take a third and if fitF, 1 ukore. I>pcai4se 29 i» le?«s than 30, winch b the 
closer of the tens. And when we divide by 31, we must tiikc n third, and om the 
first place hi five, ooe leas. Aiui thus in tlie same wniy whc'ii we divide by' 37 wf 
must take n fmirth. if live, one more. And w1h5ij wf divide by' Jl ur 13 wre muot 
take a fourth, if five, one tesh. And wlieti wf rlivide by IT wf iiiiist take a fifth, 
if five, 1 [uore. And w'hen by 53, a fifth, if five, I h^; hjhI when Ijy 59, a sixth, 
or moTF, Aful when by Gl, a sixth (,«■ one less. And when by 79 wf iimst tnfcp 
an eighth, or more. AtkI when by 8.3. an eighth, or less. .And wIictl by' 89 wv 
niuHt take a nlnlti, or nvnrc. Ami w'hen wf tlividc by 97 wr must take a teuth 
tif tlte dividend ninnlx-'T with ooe figure deleted; if fi™, om? more, Wbrn one 
wnll dinde any numbers by any given numlnts, and one will ignore whethtT one 
roust giw more or leas, as wf said, one puts the port that te decJarfvl oJkaf. and 
ooe rtiuUiphiFi tl» jiert hr the divisor inmiber; mid if the prcxliKt w'UJ hv gn^ater 
than the dividend ntirobcr, one h^ is givvn. Aiwl if less thro* that which must 
roake the inuhiipUcAtion. then uta^ roure is gitFiu and thus one wlU lie able to 
divide any number by* any given numbers. However wf shall siay this again in 
certain diviaions. 


Thf of 13976 6if S3. 

.Also if CHIC will wisli to divide 1397G by 23, then be puts llw 23 bejow' tlie 7b, 
and as the 23 is nwnF tlutn the 13, uojiiHy of the number uf the last twTi figiiriit 
of the liivkiruil number, the Lotst tluree figumi ore taken: tlie number is 139. 
Wlience the laut place of the qmitiem number i* begun under tile 9; one puts 
tIh^ G, that is fiiund liy the giviro inaterud on the roultipheni, namely that wf 
must kaw off tlie first figure of 1,39+ uajiiely tlie 9, letiviiig the 13, which we 
inuHt divide by' the 2 berause tlie 23 ia clriaei to the 20 tlniri miy other ihuuImt uf 
teus: the qwitUuit is G and a half. WlierHF we must put k^ss, for the 23 hi more 
than the 20; wf Itwvf off ttjc half, and wf pm the 6 Iwwiith tiw 9. as w said: 
and one muhiplicN the G by the 2 of the 2.3: there will Iw 12 wrhic’h In? Kublracta 
from the I3r thenr remains I winch he put-'S ovft thi- 3^ mid In* couples it with 
till' 9; there will be 19, And be multipUcs the 8 by' tbi' 3 which is in iIk' 23t 
there will be IH wrhfch he subtracts frntn the 19; there iFtnaitis 1 wrtuch he puts 
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owr the 9, ltd kf nIic^'h tii iha fim illustratbn. And he eouple^ tlie 1 with tlw 
7 that precedes it in the number; there will be 17; suid as the 17 i« lew tlian 
the 23, the zephir is put under the 7, ni^l llw G tliat is in the first place of tlie 
niiTnl>er is roupM with the 17; there will he 176; after this on* puts undfer the 
named [p34] 6 the figure that multiplies the 23 to make nearly 176? and there 
will be 7 from the prescribed calctilfttk>u„ that is less than half of 17; therefore 
he multiplie« the 7 ljy ihe 2 that w hi the 23; there will he 1-1 which Ite Jtubtracta 
from the IT; there remains 3 whidi he puts^ over the 7, and he coupkH it with 
the 6 in ttie first place; there will be 36 from which be subtracts the product of 
the 7 by the 3 in the 23: tlicre remains 15 which he puts ovei: the Cractiuii line 
aver 23, the kept ports, ok is shown in the Inst illustratioru 

CAccirtfijf the Division Written Above. 
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Truly if one will wish to check the al>ov^‘W'tiLteti divhfkm. b>' casting out nii>es, 
tlien he takes the rcsjclue of 139TG w^hich is iUid he sanies it aport. And ogoiii 
he takes the rcsiilw of the quotkmt numlHTt luuiiely of the 607, which b 4. and 
ho niultiplkrs it Iw tlu.' residue of tht* 23 which in 5: there will be 20: Iw lakes 
the residur of it w'hich ts 2, and he ailds it to tiie 15 which b over the fraction 
Hue over the 23; there will i>e 17; the rcHiduc of U b 8. as above we ke^it apart^ 
For example, the di\i»or multiplied iw the ijUotMuit number yields the rUvklend 
number; therefoir if va* luiiitiply tlie msirtue of the divisor by the residw' of tht' 
quotient, iIkmi tlwri* results the residue of the dividend number; but from tlie 
di\isor nunibtT 23 tlierc rcrnainttl 15, which nubtmeted from the 13076 leaves 
13961, whkfi liividoil b^' the 23 yieUls H(IT, Therefore the muitipUeatioii of ilk' 
23 by the 607 pehl* 13061, Therefore if the letfidue of the 6t(7, that itr -i, is 
multiplied by tlni resklia' uf the 23 whidi is 5, theu there results 20, of w'hicti 
the residue is 2, w^bich is luiiiiely thi' feddin* of the 13^,151, which is Mided to tiie 
residue of the 15, w'hich in 6 as uIkcit; this ninkes 8, ciatnely the residue of the 
13976, aud thin we w'isbed to denionstrat^' |ll]. Truly multipliration, additions, 
subtractions, or divimoiis of numbers can he diecJoed m another way by fasting 
out other numbeni, namely 7 and all other wdiote e^tiug prina^ rnitnbers. as 11 
ur 13, and so forth |12]. We shall rLen>uit.<trate this in the fdHowiiig according 
to that doctrine w'hich twenia. to us ronfpxiouH. 

Also if one will wish to divide 21059 Iw 31, then be w-rites the 31 beneath 
the 2-1059, and he puts the 7 Lwkrw the ;^epliir because the 31 is al>out 30 and 
a bit more, hence if w'e take of 2-t, luuuely the 2-10 with the first figure k-ft 
off, wc shall haw 8 which is more than 7, for a third part. Whence we put^ 
as we said, tJw* 7 Ikuicath the ^fcphir, luiH fulhmung the pn^-rilkxl onter one 
nmltipIieH the 7 hy t;\w 3 of the 31; tlieie wiJJ be 21 wdiich lw? subtracts from 
the 2-1; there remains 3 which puts uIkht the i, omj be mulliplkis tlw 7 hy 
the I of the 31; tlteri' will lie 7 which Iw subtracts Efum the 30; there nunaiivi 
23 w'hich be puls above ilie 30, iuid if be wishes, Ih' neglects tlw 3; or if not 
be keeps it iti memorj' fw deh'ting. A1 *m) be couples tlie 23 with the 5; there 
will i*e 235, nini he puts agapi the presrribeti calnjiated 7 uudef tlje 5, (tamely 
less thou a third part of the 23, and he multiples It bv' llie 3; tliere wilJ lie 21 
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whidi he subtrartjs frwn the 23; then? remaiiis. 2; he puts the 2 uver tin' 3, then 
he diiir^anhf the 23* wwl couples the 2 with the hi Uiis 25; ainJ alwayH 

ojie leuDWTt to couple the pret'eding with the follovring; and he luultipJiext the 7 
with the 1; there will be 7 whirb he subtrucLs from the 25; thm‘ reji^aiii.^ Ibt; 
puts it iibo\^ the 25^ and fotgetn the 25* After thw he takes ^ of the 18 tjj- the 
nlKJve described eukiitatiau; tbeje ui'ill he fi. Whence hr puts the 6 tM?lon' the 
y. and under the I of the 31 whkh in put; he luiiltiplH'^: U by the 3 of the 31; 
there uni I be IS; lH*eauNe of this lu‘ forgets the IS put ubo^T, iuul he lUiilttpUea 
the C tjy the 1: tliere will be 6 which he auhtnict^ froiii the 9; there lenuiins 
3 which he puts ovfr the frurtion line o?.^t the 3K the f^wu {mltls. Anil thus 
will be had ^776 for the sought rlivision. as is sJiowii in illustratiun. I wmh 
to dcnKnistrate hrjw this methfal prtMh>ct^ the quotient; therefore we put under 
the thirri place of the dividend number that w'hidi we tiiultiply iiy the 3 winch 
is in the last place of the divisor* and it iK^cupies tlic isecond place* aiul in beLr>w 
the secoiul ])lace of the dividend niunlKn'; uiid from rhiis niulliplLcatjcai ni^dts 
A ]iujul>CT iLTiniiutting in the fuurtli place; tWndorc when om* miiltiplicM the 
third place by any idare w'hatstK'ver* it mukca the thiitl phu-e fnr that w'litch one 
multiplies* or one makes a uuml?er ending in it. {p3r}] For the fourth place* the 
thiril i« U> the sectHid- And Iwau-*- we ?tiihtract the prtxluct tjf the 7 by the 3^ 
mimely 21* fronj the 2-t which teniiiwite^H. in the fourth place, and we put the 3 
crt-er the funrth plact?* uanwly over the -1, and we know to murtk* the 3 with tlw 
il which H in the third plwie of the divideiKi number, the coiipk' b 3il; and we 
iQuitjply again tlie 7 bv' the 1 wliich in iu the place of the dlvii^jr; luid ihiTefure 
we multiply in this nuiltipUoitk>n the tliirrl place the first, which is again 
to multiply the first 1 j> the third. And therefore the product of the 7 by the 
J* niuni.'ly 7* we siil>tri4ct from the 3<l* which *10 tt'nninales in the third place: 
therefore from the rnuUiplicAtiori of tfie third place by the find;, or the first liy 
the third reaulls a nuinbdr of tlu' ttiird place* or it ttirminatesi in the same pim'e: 
mid we put the 23 aliQVe the 30 ot iti thi^ placi^ of it; mal we couple the 23 
with the 5 W'hicL i$ in thi* iterond phtcv* and wt^ 235 W'hicii temutiatea i|i 
the seruud place; ami w*e put onfAber 7 in the second place* that W'e multiply 
axiuti by tlie 3 of cbt^ dUijHjr* that ia tfa'^ r^etTAid plan^ by tho scKotnl; frotii tbb 
ruuitipHration a nu]idx?r of the third place* or it tenniiiAten ki it; jvnd 

therefore wif HubtriMl the 21 from the 23* aa thev" both termiimte iti the tJiird 
plact^ niuj the 2 that nmiainH wr^ put above the 3* ajhI wi! know coupk' it W'iili 
iii€ folkrwiug 5. which couple is 25* mid it UTniiimtes in the si>conrl place; from it 
w siibtrart the prmjnct of tlie 7 and the I* namely ihc second phice hy the tirar: 
from this runitipUcation rcwtdtM a numlHT of tla^ wt'und pUice* or termimuiiig in 
it; tlwre renmina 18 in the same ptare iu w'hicJi there tn 25, namely in the third 
phicc* ami 8 in the scccuhI: and wx* couple the IS with the 'J in the lir^t place: 
there will 1S9; alid We put Tile tl ill the lirtt place of tliC qllutjeiit UUItilmr, 
and we Miidriply it hy the 3* nMneh' the fir.st place h)' ihe i^Hrniid; from thia 
iiiultiplk'atk>u re^^ 1 llta h numlier teriiiiiiatlrig in tJm second plaii:?: ihc prmlnci b 
IS frrau whkh. we i^ubtract the 18 miftieiJ abcjvt% as it icrruiuHic^ in the s^Toud 
place; atid We multiply tla^ 6 by the 1; there will iu* ti in the Sflttw* place* which we 
subtract from the II that is iu the saua- plact^; there n'liialus 3 which diviiUil by 
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the 31 yields djui thuti. w have ^776; it&d according to thb method wu wiJl 
understand similar divisions. And if one desires to tiow to check a 
division by casting out se\'eiu». then takes the residue ituxlulo T of 24050^ that 
is the excess or remainder of tfic nuintxT after divirling it by 7; this remainder 
will thus be taken; one says ^ of the 24: there remains 3; of ibe 30. nainely of 
It coupled^ ihere renutiris 2: of the 25 there remains -1; of tlie 10 there renuuns 
0 for the sought reinaiiukr whicii will be had for the residue. And in the same 
way one takes the resklue of 776 which is 0: and lie inulLiplies it the residue 
of the 31 w'hieh is uiicier the fraction line, that is 3; there will be 18 that he 
divides hy the 7; t here remaijiK 4 which he adds to the 3 that is over the fraction 
line ovfT the 31; there will be 7 which he divid#ss by the 7; there retuains Q au 
should rtnnaiii for ttie rewidTie. 

7‘Af Z)fv»i(in cj/ ?S009^ 59. 

Howe^^r if one w‘iLL wish to divide 780005 l»y 50, then the numbers arc written 
riuwn« and one puts thr 1 below the 8; if wt Temm'r the 8 fr^an tlie 7S, then 7 is 
left which wt divide Lri' tlie fi; liccausc; is about 5U tlie quotient kt 1 and more^ 
Whence wv must put the 1 tielow' the 8^ as we said liefcne; and one uiultiplks it 
li>' the 5; there will be 5 which he subtracts from the 7; there remiuns 2 which 
Irf* puts atjovie the 7> and !ie multiplU'ii: the same 1 by the SJ, and he subtracta 
the produri from the 28; there remainii 18. and one dekles or ignores tfie 2 put 
over the 7, and he puts or 19 above the 78. And he puls the 3 imder the U 
uccordiiig to the prescrilied calculation for rhis place, and he multiplies it by ifie 
5; ifiere will lie 15 which he subtracts from the 19; ifterr; remains 4; he lieJeteH 
the 19, and in the place of the nine he puts the 4- And he muLtiphes the same 
3 by Llie 9, and he subtracts it fkmj the 40: there remains 13; Iw deletes the 

1 and he juits the I, and above the 0 he puts the 3; afcrr [p36] ihifl the 13U is 
divided by the 5}'), and 2 i& given for the almvesaid calculation firt" the division, 
and beneath the ^ephir of the third place tlip 2 is put; the 2 b multiplied hy the 
59 and the product is subtracted from tJic 130; there reinains 12; again the said 

2 k multiplied by the 5, and subtracted fram tbe 13, and multiplied b>' tlte 9, 

and subtracted from I lie 30; therefore one deletes tfw» t3 and puts the I there 
in tbe pbu-e of the 3 of the 13, imd he puts the 2 above the 0 iti the third ^liace. 
After this he pnta the 2 Ik'Iow the 0 is the second place, and he iiiiiltipLies it iiy 
the 59, and iw subtract^! the produrt from the 120; there remains 2 above the 
0: aJhl he 1o dekte tlw 120 that is left r>\¥T after tlic past divisiofi, aiirl 

It is said that to delete figures or Tvinnve them is to understand theui deleted 
or remov'cd: after this one couples it with the 5 that Ud in the first place of the 
number; this makes 25; as this is less tlian the 59, he puts 0 under the 5 in 
the first place, and 25 uvirr the fraction Uiw over the givien parts, as is clmrly 
portrawi in the illusiratkin. 

And an the given ilivisluns arc LiiddLy cxphiined, w'r will divide a certaiu 
number bj' 97; let 59172(10 tae writlcn down, nud the 97 Iw pm uiah^r lioth the 
zephir; one dividw the numlHir of the last three figurps of the dividend number, 
namely the 591 by the 97: for this rijvision the quotient in 6 Ijeeaiise tlie 97 is 
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wrjrjiio 


ctosCT to 100 than to wiy athpjf nujuijcr of tens- Whence wf niiatt fiivirie the 
59, iiaztifily tb? imnil>er of the huft two figiirt»i by 10; from thin clivjHirm reHiilts 
almost 6, ntunelv Iwia than ten; and, as the 97 i» Jess than the 100^ we mu^Ft take 
more than fiw teni). Wlicnee it happenn to be 6; ope put!S the 6 heneutli the 
hrst place of tiie number of the same three figures, that is below the 1 that la in 
the fifth place of the entire number; and he multiplies the 6 by the 9 of the 97; 
there will be 54 which he subtracts from the 59. namely from the numl>er of the 
last two figurusi: there remauis 5 which he puts awr the 9; and he luultipfies ilie 
fi by the 7 of the 97; there will lie 42 which he subtracts from tlie 51, iiameLy 
from the couphng of the 5 put abene wdth the preceding 1; there remaine 9 
which he puts over the I with the put 5i or erasesi, or in his liead deletes. And 
the iJoresaid 9 which is put above the 1 remains Iroin the division of the 591 
by the 97; the 9 is coupled with the figure preceding in pEace^ tiarucly with the 
7 W'hich is in the fourth place of the number; this niaki's 97 whk h he ciividcs by 
97, namely by the divisor; the quotient is L; he puts the 1 below the 7, and he 
therefore iiiubipfies by the 9 of the 97: there will be 9; for this be ttikes away 9 
from tlw remainder, and he multiplies the I by the T; there w’iJI he 7, for which T 
remains which was coupled with 9; mid nothing remains of the 7 to the iroupling 
with tlie preceding 2t ancl this 2 is le!% tlian tlie 97t he puts 0 boneath the 2. 
and he oiuph^ the 2 with the 0 preceding it, and there will be 2<J. Also as: this 
2C is less than the 97, 0 is put beneatli the given 0 loupled with the 2, namely 
below that which ts in tlte second place of the niiinber; after thL^ he couples the 
20 with tlie 0 prw:edirig it, luunely with that which is in the first placet this 
make« 2IXJ which is divided by the 97; for this divlsmn 2 is put below^ the 0 of 
the first place by the aforewtiitcn ruasoumg: and one iiiultipLies it by the 9. and 
he subtracts it from the al>ove coupled 20; I here remains 2 which he puts over 
the 0 of tfie second place; and one sees the coupling of it with the preredinK 0 
which is in the first place which is 20. from which he subtracts the product of 
the 2 by the T; there wdll remain fi w'hich he puts over the fraction line over the 
97, the given parts; and one will have ^61902 for I he suugli^ divisiciii. 

As the division of numliers by a number of two figures w'hich is irregultir, 
that is prime, is seen to be satisfied, now truly the same divisioriiS are shown 
by those numbm which are composite, that is regular, and umreovxT how to 
divide all numbers by composite number just as by prime numbers: houTver we 
multiply easily and subtly. tiameLy one shows in the following the df>rtrine linw 
the composilion rules t>f the nuniliets arc found, namely the numbers of which 
they are composed [13]; ami thc>' are put under a certiiiii fractiou hue. and 
always the lesstu w'ill folkw the greater towards the left, as [p37] was taught 
previously in this chapter; after this, one divides the number by tlividing by 
the smalk^st of the rcmipoiients of the diviiior, that is bv' the snudk'trl iiuud>er; 
and the figure will be put lielow' the fraction line; and if ajaither will exceisj 
it, then he puts it alxiv’e the figure or the uumber. and the quotient number of 
tlH* division is divided by the preceding numlier. or the figure in the fraction, 
and the remainder if there will be any, he puts over the prert^ling number 
or figure, Ami thus always in order, w'ith the precH?tiing couipoiient numl>eni 
appearing ns quotients of divusiotis, one strives Co divide to ihe end; and the 




5. Here Q«gitLi> the Fifth Chapter 


reniainderb an^ put uvi>r theiti^ Arid the quotient itumbeni from tile division of 
the 10:^1 cutijputieut, that is the last niunbcr existing under the fraction line, 
one puts it before. And thiw will be had the division of any niimbef made 
b>' any corapnwitr number of any number of ptacesi. Before this ia declared 
<lemuiistrated, cuitipositioiis of coiiipoeite nujubers are to be found, as well as 
those that are kno^'^n to be irregular; we proceed to demonstrate the necessary. 
And as numbers of two figures which are irregular are sliuwu in tlie table above, 
the composition rutrs for two hgures atX' shown one one below the fraction 
line: we show truly how to find the rompoHition of regular numbers for other 
numbers of places, 

Httlt ARE THE COXfPOSITION RtfLES 
FOR NUMBERS OF TWO FIGURES. 
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A Universal Rule for Finding the Oompoftition of Odd I'^umbers, 


Moreert^r when anyone will frequently use the aforewritten rules for numbers, 
and wnU wish to find tlte rule, that is the corupewitiau of &uy niiliil>er with three or 
mon* figures, ami he will wish to knovi' whirit prime number will exist according 
to the rule, then Ih* writes dow’n the niniibcr iu the table, and he saj's wliether 
tlie nuinlwr will bv‘ even or odd. If it Ls even, then he rccognbaes its camtuxtitiun. 
However if otld, then it will be compeente or prime, Ewu munl^pi?) ore indeed 
compostnl fixuu ewris find on his, or frijin evens aJoue. Tlierefoce tlie rules first 
investigated are for e^'en numbers, ami will lie demonstraUfi in their place. Otld 
numbers truly are composed of odds alone. Wlnence the componeina of timn hy 
odds are ini\'estigiited, for which wv take the beginning. Tticrefon.' when in the 
figure of first place <jf any odd number tliere is the number 5, one will know 5 
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to be a factor, that bi the ttmiibet is divifled idtegralLy by 5. if another 

ixld hgure will apjK'ur in the ficHt pLnee, then one indeect takcM the residue of the 
entire number by caijtitig out nines; and if a zephir then and if J ch' 6 

will be the tf^due, then ^ wiU he iu the imposition: howe\'eT if t lie residue will 
show none of theses one di’^i'ides by 7: and if them will be mi excess, then one 
again divides the number by H; and if there b an e^ceesH. tJicn he divides aj^ll 
by n. atiil always he goes On dividing in orrier Vjj" prinif lUiinbi'rs acfording lo 
what is written above in the table until he will find a prime niimi>er by which he 
can divide ilie prufjoeicd number, or without reaching a prime numbe^r hv which 
he can di\*ide, and thence lie will came to the square root: if Ih' will be able to 
divide In' imne of themr then one will judge the number ip lie prime. Hinvewr 
if be w‘iH be able to divide it by tiotne given prime riumt^^r without n^irhing a 
prime number by which he canncit divide, that ivhich will yield from division, lie 
again divides by it; anil the quotient numlier wdiich ap^^irti! from the ilivision he 
again divides by the Sfune prime numberji this hi that whiih one tu sc^k. 

the coinpoticiits of the number In oriLer Ia' tln^ rest of the prime niimfiers up to 
the sejuan^ rout;^ if none are found then it w-ilJ not have comiHjnents; atid thus 
always makitig a result, so long as all of it will have comp^ineiitHr After this is 
done, one Atrivm zealously to rollAte them uiuler a frac'tion line, to greater. 

Ami Chits one will have the rule that u the coinpuaitluti of any odd niituEier. Fur 
example, U't ^5 l>e the nutniKT for wiittb cximixjeiitioii ruk' b sougiit; as 
5 b a prime factor of this figure, undoubtedly its coinjaKiiitiiai will inr lude 
Therefore one divides the tiiuubfT by the quotient is 161, of which he takes 
the rt*i:iklue. wfiicb is 8: this shows that Itil cmi bedividixl ititegrally by neither 
3 nor 9. U'heuce one ilhncles it by 7; its quotient is 23, an irri-gtilar tiumtier; he 
fits the* found components, namely llu' 5, 7, aud 23 und^v ii hwtiori line, uiid 
he w'ill havx’ fur the cornfamtiori of !+0S, thtit is a fifth of a sevr-mh rd a 
twenty-third part, wdiich is an eight hmidreti fifth part: thfTifore iIh' product of 
fivt: by sicv’en* najiwly XXXV, by XX three, vtehb 80.^ [II]. Agidn if one seeks 
to find tlie t'amjKjnition rule for lli57, then hi' iLividis ii by 3 because 3 k the 
residue of the nujniMrr; tlic quotient is 314 wdiich cannot l>e divided again by 3 
HS tile residue of it k -I; ami if one will divide it by 7, then the remainder is 4, 
and thus It is divlsibk: by' 11. rmd it i.s XI times 29 which Lk a prime iitmilser; 
tbi^reforf llw'' found conqK^sitioii rule for 007 will he had and is collated umler 
ti*e fraction line. ^ shown here. 

Oti Fhidittg the Vamjmeitioii Rule far 95i, 

'Iruly if one wdll wujih to find the nde of compusitiou for 931. then he divides it 
by 3 becauHe the n^siduc of it is 6; the quotient is 317, and Hading rom]>onerits 
fur It is inipuKidble, as one raiiuot divide integrally (p39| by 7, at tiy 11, hy 
13, or by 17. And for compotieacs of it nothing more is eKiught, if it will 

l>e dividisj by 19, tiien some prime tiuiiiljer before 19 will ilivkle; therefore tlie 
coaLposition rule fi^r 03 L k Also if one will wish to have it for b73. tJien 

as the mmlue of the number is 0, when one ilividi^ it by 9, the quotient will b<' 
97; the muulu^r 97 is liljrjwii to lie prime in the udik- abm’c. Ilic rule is foiintl, 
and if H will Ijc nulUiteil lu-low th»‘ fraeiiop fijie, then then' w'LU be ^ nf 
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Firitfinj/ ihe Ruk for 14&9. 

And if one vriil wish tn ha^T the cumpasition nUe for 1160, thep Im? tpikiisd the 
n^iilne of the niuiil^er which hi 2; he shuWH the coiEiputiilum of it to be without 
threeff or nines. For if he will ciivide it by I7j the remainder is if by 11 tliere 
rpiiiiuns siitiLlarly C; If he truly divides it by 13. then tite quotient is ) 13; becniise 
of tiiis one ouf^hr not to seek further for more prime mmibeni. or irven fur the 
sajlie 13, an 13 is greater than liie square root; whence it is known tn be from 
prime miiniierH. 'Iherefon? the composiition rule of UhU is kiuvR'n, as is here 
shown, Jyy^. 

On ytndtng the Compo3it^oTl Rule for S54^‘ 


Also if one will wish to liavie it for 2513, then he takes, the residue of the miiuber 
which IS 5; this shad's iLnt it can have neither 3 nor in its rule of coinpositioti. 
After division liy seven there remains 2. And b>' 11; there remains 2; and by 13; 
the e3cee^ is Ajid thus he bnds that he cmmui cbvide by 17, or 1!)^ or 23, ur 
39. or 31 , or 37, or -11, not t'V€^l by -17 or 53 l iind bcj-onci 53 is not souj^t beca^ise 
33 is theater thun the square rout. And if it were possible in the cotnpusitiun 
of 2.'>-13 to have sotiie prime imiuber ^reau^r than 53, then tin* }|;rent'i:<ir nuiidwr 
is miiittplied b>' soinotltiitg to tiiake 2543 which must be less than 53. which is 
impossible because up lu 53 we did not diid it w'Lilu seekiu]^ the rule: therefore 
2543 is irregular. 

.Also if OIK* will wish to Kiid It for 6211^1. tJieii otie tt^cuguizi^ that neiiher 3. 
nor 9, nor 7, are hiui For the said coiiipoeiitioii oF tlte nutnbtT: truly it Is divided 
by L L of which the part, namely an eleventh, Is 56771. whidi one divides again 
Ijy U; namely ojit^ secs whether he will have for by the nurtibers wdLicli are 
less than 11, immely for 9 and. for 7 and for 3, it cannot be divided because they 
were not found in 62-1-181. But still in that, nmnely in 56771, one will be able to 
Hnd juiothcr 11 in tlnr composition. Froiti that true division, namely by II, the 
quotient is 5161 which agaiu is divided Ij>' 11; there remains 2. Therefore again 
to have ^ of It is iiiifHJssible: after this it is seen wljether Lh hsiJ: nwitelv one 
divides it by 13; the quoiientof the division is 397 of whidi neither nor 
nor ^ call be found. VVhetice we ktKiw 397 to be prime: therefore between 19 
and the square lool there is no ptirtie numlx^r. it is irreguliir, as we said before; 
no fnciur can lie Ijcstmd tlte square root. Hcri* is indecxl the sought composition, 
that Is the mle for 1124481^ and here it Is sho^n; infiY . ?d^ ■ 

A Chrrt of the .4i?wfeiiiri^ten Rvlf . 


rcjFi^ur 
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And if one will w'isli to check the compoHirion rule by residues of 7, then lie 
takes thfi rraidue of 524181 by 7 whicii is I, ami he luf[jK it aside; and he takes 
the residue of 11 in the fiist place under the fraction line w’hich is 4; and he 
tnultipUt^ it by 1. namely the resklue of llie ti'lher eleven: there will be 16 which 
he dixides by 7; ihi^re remains 2 which he midtipUes liy 6, namely h>' the residue 
of 13: there will lie 12 from whicli he subtracts 7; there remains 5 which he 
multiplies liy S, namely by the rf^sidije of 3!-l7; there wdll lie 25 w'hirh he divides 
by 7: there remains 4. which Ls kept fca the residue. 
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On Q Untverfittl Method far Fwdinq the 
Compositwn Rutc of Even Numbers. 

It one truly will «ish lo find the rompoaitian rule Ibr ^tiie e^t*u uumbef, tlicji 
be takes idtiularly the reaidtie [p40) uf it liy &; if it is I), then Iw will Umv 5, And 
d It w 3 <jr 6t then the ruk? will have ^ in ite cfunpowtion. Ho^vver if there will 
show no rt^idue of it. one checka what the mnainder will be upon iiivi<iiiig by 
0 the iiujiiber of twxi figure which is in the first and places, because if 

it is 0. and the figure of the third place appears even. 2 or 6 or 8 or 0, then one 
kuuw's the entire number of miy rnmdMrr of places can be divkhnl by 8. Htiwever 
if the third figure wdll appear odd. I or 3 or 5 or 7 or 9, tlien the number has 
J in its compi^itton, If it truly showy I as n reinnijider, tuui the figure of the 
third place is odd, then the entire number similarly is divided by 8* .And if it 
show's e^’en, it will liave only ^ in its composition. Howeif'cr if the remainder 
shtwH 2 or 6, then the nuinher is only diviiied by the 2 of the ewu iiumher. 
And following this, one takes parts, cmnposltions of even numbers, so long ns 
he has the rule of Jt, or some ixid nund^er occurs, for wdiith odd he stris-es to 
find the cornpoaition accntdins to the prrv'ious ordered nile+ And if in the first 
place of some even nuttiber a aephir sImjws, it b remitved, and for ji !te will ha't'e 
^ ill the compoBition of the nmiiV«‘r. And if some U will reiuain at the head 
of the number^ then it is agtati remmied &utu tfie bimilKt, and agalu -j^ wUl he 
had in the coinjioffiiion uf the same numliMT.^ And thus jdways. so long as U will 
appear at tfie bead of the nutuber^ one must underlUand this. And W’hai wirs 
sakl about finding the roiu^xwition rule of even niim1>er^« Ls flearly cii^ctm^red, 
dd rite lientonstratiou for the timid ter is ^<iliowii. 


On Fifidtnit the ComposUion Hale for i26. 



Aud if the eoinpoiiitiou rule is sought for 126, of which the residue is l>, then 
this shuw^ nine to be an integral factor; theit-forr one divides 126 Ijy Ih the 
quotient is 14 for W'hich the rule ^ bi certainly shciw'n above in the table of the 
comjKiaitkiii rules for numbers of iwn figmes; w hence one will haie fnr the 
rule fur 126, iia Ui here iihow'ii. 

Also if the rule for ISG Is sought« then itti rrsittlue ta 3 and this shows that it 
can bo div'ided b>' 6- If divided b>' 6+ tin'll tin’ qiKilient Is 26 for W'hitii tlie rule 
is and thus wrill bo hail tlto rule for 166. as hore is shown: 

Ef one truly will wish to find it for 2112, then as its residue is h, this showB 
that it ran be divided by 6, Thfrefore 2112 is divkUti by' 6; the quotient b 352 
ui which one takes the residue, whirh Ls U ituft stmws timt it rwn be divUlcd 
liy mutluT G nnr 9; whence .52 is divided liy 8,. luimeiv a iiuinlieT of two figures: 
from the (iivLdnn there reinalnN 4; from the retnaiiuler, and from the figure In 
the third place of the number, namely the 3 whlrjt sihcjws firsts ti is shown that 
352 can be dj\lded by 8; and it is divkieil by 8; the quoiieiii will be 44 for which 
the rule is whence tJie rule fr>t 2112 is had, as Ls bfitt* displaviHlr J ^^ . 

As the I-3 that is contained In the fraction is &. rule fur 24, a prnuseworthy rule 
for 2-1 is found in the cable of composition of numbers, namely Iwcainie a 
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greater figure is iu it thm is hi for 8 is great«' than 6; therefore the extreme 
rule of iiujhbers is lilways taken,, which rules are composed frrjrq numhen; which 
are from two up to 10. as is deinozistratefJ in the following. WTieace joLutly 
attained is the found rule, namely j ^^ . 

Oji Fmdiug the Cnmp^Jttton /?tcfe far 4^44* 

TVuly if oue wiU wish to find the rule for 4G4-i. then its residue is 2. This sliows 
neither ^ zmr ^ can be had in the rule. And because the number of two figures 
at the head, namely the fil^ has 8 as a di^nsur with remainder 0, and the figure 
that is in the third place, namely 6, Ls even, one knows -166-1 to have J; therefore 
if one wifi divide it by 8^ undoubtedly 583 emerges na the quotient; [p4l] if by 
the previous doctrine for odd iiumt>eis one will seek the rule, then one finds it 
to be whence for 'ISG4 one has the rule 

If one will wish to find it for 13652, riien the residvie lieing 8 shoWT* it Larks 
J and Pot if the number of two figures appearing at the head will be di\id*xl 
by 8i then -1 will reitiidxi. WTience as the figure of the third place ia a divisor 
exists, and in the rule i is indicated; therefore one will lUvide the 136 h52 by 4, 
aiifl 3413 arises^ and this locks a rule; ^-55^ wdll be bad for the nde for 13652+ 
&s is here denoted. 


On Findtny the Composition Huit' for iSS^Q, 


Tliereforc if one will wish to find it for 15560+ then as there is the zeptiir in 
the first place, it is remmiod* tW this w'iJl be harji in the rule of the given 
number; b>' sti'ps one stri^TS to find the nde of the rest of the number^ namely 
1556. which luis residue 8; this shows the nde lack | ajid And because the 
number of two figures at the that is the 56+ is divisible by S with remainder 
0, and bcc-BUse the figure of the third place that is 5 is odd* it is show'U that 
no rule of even numbers eran have a number greater than four. Finally 1556 le 
divided by 4: the quotient is 388 for which no rule is found. WTicucc the rule 
for 15560 hi had, as ej here noted. 

Also if one w'ill wish to find the rule for 32600. then as 0 Le in its first place, 
it must have ^ in its rule for the 7jepliir. And if the 0 of the number is removrd+ 
there is left 3260. In the first place is similarly 0, for w^hich ia again had 
And removing the 0 from the number + there is left 326 of w^hich the residue^ 
that IK 2+ negates having ^ or g in ita conquoaitioii. And the 26 which is the lost 
two figures at the bead of 326, if divided by 8, loav’es 2; therefore we know' 326 
cannot lie divided by any even number, save for two. WlMmce 326 bt divided by 
2 ; the quotient is L63 that lacika a rule, b bod for a mie for 32600. 

And if one wifi wish to find it for 7546000+ then the three ssephir are retpovefi 
from the nunilier, and is hod: there is left 7546 of w'hicli the resniue. 

that b 4+ negates having ^ or 1 in iw composittan. For jf ihe 46 w'hich b tU 
the hear! of 7546 will be divided % 8+ there remoirLs 6; iherefope 7540 w-iil have 
no other even number save 2 Tvhirh a|itiTw»rds it b recognized to have; that is 
7546. if it will be dividetl by 2, llieii the quotient b 3773, One will to 
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hud the rule of it iiccordin^ iQ ;he doctrine for odd iMimbii'ni; nm; findji it to 
be If with the nik fuiiudi afj<ive» ii&iiieJv jo iti ? reurraiige it 

better^ theu lo u ^ of 75-l6()(>fJ. 

The Divtiimi &f 749 75, 

Siu<.-e one will wnsh to divide 7il^ by 75» lie notes^ the mle for finding in numbers 
the factor 5, and he Hmis the rule for 75, that is He divide# the 749 by 

the quotient is 249, ivnd there remaiiis ‘2 wluch he put# civrr the 3 in the 
fraction, and he divides the 219 by 5» namely by iluit whirl] precedes the 3 iu 
the FriutHiii; the quotient is 19, and there reiuuiiifi 4‘ this 4 he j>ut# owr the 5, 
and be dhides again the 49 iiy the 5. that wfdch is at the eijri of the frat^tkin: 
the quotient bi 9, and there n'liiains 4: the 4 In' put# over the 5, and tlie 9 he 
put# before the franion; and thus one hus for cIh.^ sought diviaion ^ 

shown here. 


Thr f>ii'Wf(iri of (i7H98 / 76d, 

Truly if one mill wish to divitie 671^98 by ITfiO, then he fiinls iJh' rule U^t the 
17(30 which is divide# the 97898 by the 2; the quotient will be 

nud there reuuiiiis 0; ihe U lie fiuLs ov^r the 2, and he divide# the (p42] 3:1349 
by the 8; the quotient in 4243, ami th<Ti' remains 5; the 5 Iw puta over the 8 of 
the fmetion, and be divide# the 4243 by the 10^ the quotienl i# 121, »ml there 
rerunins 3; that the Ognre of the first [dace of 4213 is tlropped; the 121 one 
rlivkie# by the 11; the qiiutient will be 38, and there reuiajiis 9; he? puts tin? 6 
ovrr the 11 of the fraction, and the 38 he puts before the fraelioii; mid thus will 
be had for llie sought division, j 38- 

Chetkjtig thf Aborpwntteri 

If one w'iabrs to cherJt the divisioii by inistiiig tint thirteen^, then he divide# the 
sairl 97898 Ia' the L3: there renioiiis 12 wdiich Ls hud for ihe residuii. After thi#, 
one divitlo# the 38 put before the fraction by the 13: there Teninicis 12 which he 
multiplies by the H fkim the fraction, and ho adds tfie 6 winch Im over the 11 
to it; there will be LiM which he divide# by the 13; there retniuns 8 whifdi one 
muhiptiert by the 10 of the fraction, ami he odd# the 3 which m over the 10: there 
will l>e 8:1 which he divide# by the 13; iJiere remains 5 w-hich he mulliplie# by 
tlie 8 of the fraction,^ and lo it be atld# the 5 which m over the 8; there will be IS 
which he divide# by the 13; there reuniaits 6 w'hich he multiplier by the 2 from 
the fraiuioti; there wdll tie 12^ a# wa# kejit above for the residue. And one learns 
to take care in a divI#ioii that he does not cast out a imtnber that CKM’urs in the 
deiKmiiiiator of the fraction because he can lx? easily deeeiml iiy ihis; therefore 
in this divLskin it is prohihited to cast out II Ix’cansr^ the ri?Midue that reiuMiiis 
from :48, or from whatever tmiiilxr which is tnultipliecJ tiy the U that is iHUieulh 
the fraction line, and divided by the residue wull not survive; whence if the 38 is 
not ccnrwt. then the error cannot be detecteti by casting out clevi-tis [15J. And 
one kiKiw's that in the division of uumlx'rs there is wmulier difficulty with the 
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doctriiii!, iituiH'lv vrhcn the lUxitieucl dtiinlKT iiHS ituiiw coiiimonAlity mith the 
divbcjr, naiiieJy that the dixTclpiHl numhcT is iiit*^aJ)y tlivkied by number 
or numlierH whitii are iu the rompo»ltk>ii nile of the divihor^ Then first liie 
nuinbi^r is divicied by the tiuitilxT of the comiH^ition whkh iti the frartion of 
the divisor will iu the dii'ii.lniil whether it U grenler in lews in llir 

fruL-tiun ijecause if i«>iuetliitiji will he divide*! by itself nothing vrill reinain. from 
the division. And an here it in perceivnd fitting, it is demount rated with numbers 
in the folluw'irig propositiori 

Tht Dtvhton of gl540 by Sl90. 

And if r/ue will wish to divide H1&4.0 by 819(1, then iJ»e eoinfKitdtkTn rule of the 
divisor is found, which is j and jw ^ is in the rule of the 81540 by 

reasrjii of the 0 which is in the finrt place of it, idthough ^ is not At the hcArl 
of the frACtiou: laiv^v^ver tlie Iv Orst dit^ded iiy tlw^ l(h that is llbe 0 \s 

remo^’ed from the number; there hs left 8151: extracting fiTAm tlx* fruction 
the 8151 reuuujis to be tlivxfeif with Atai 8151 is rltvirUsl fi>' U beeimitr 

0 is its rewHhte upon easting out iiimw, VMienre oik- dividfti it by tlie 0 of the 
fraction: the tjnotieiit ts 90fi whkh reinaiiw to be divided with truly tlie 
9()6 is divide] l>j' rite 7; the i|Uotien1 is 129, siici there reiuHinK 3; the 3 cflie 
puls over the 7. And he di^dcl™ the 129 by the 13: the quiAtient is 9. mid there 
remains 12: tfie 12 be puts o;er tlie L3, luid tiu' quotient 9 he puts Irefore the 
Eractiou: and 7~|3^ iioitfdil di^nsion. 

And if Qtie will wisli to tbeck the preceding divbutriiL. the 19 is put. ajuL the 9 
which wilt be extracted from ttie FraclUin under tlic line kitlowing tlie 7, and ovt^i 
it hi put the 2 epbir^ nn is dispLaviii in tliis Fmetion: ^ 11 : alter this one will 

be able to ebeeic it ficconliiig to lla* urdertd eJufking poxTiiurc- .Aftematividy 
900 is fiad for the divklfnl iiunilKT, imd for the divisor; unci fbllow'iug this 
yon try to check by the alxa'eHahi metitodl. It waa mdeed '«eti to be satisfied 
for the division of the niruilK-rri liy giV'eti cotiipoedtc iiutubers, utilcss in tluir 
cumpcjKTtMKi some »uiii!h'T of three figures or more existed. But as the complete 
doclriike of division is contatiud iu this work, [p43j Ihw to divide by ttumlvers 
wliich Are of thive figuitis or more is shown iti iFie following. 


TAf Drrwton of Numbers by Fnmr Sumbfra o/ Thrrr Pfaccs, 


Murrovur, w'hoever will W'ifih to divide a ntimber wiih any number of plnr¥s 
by a numlrer of three Hgurew. that is three plaren. be puts -dmilar places of the 
number of three figures below sitnilar places of the dividend number, and lu" 
wuLI aee that if the nutnlxT of tite last thrt*e ligurcs of the ihvidcnd iiundver will 
appear larger than tlu- divewir number; if itHhs>il it will lie gn’Uter ttr equal, tlam 
the last {dace of tht' epKAumt nmutier will t>egio imdc^ the tliird figure frcMii rlu' 
last, auri if smaller it will liegin Uixlfr the |>reeedingi, that is uthder tlie fourth 
from the Luit. And the figure put under tlw aToresaiil place thiU is rbfJwm. it 
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is miiJtipLied by ibe divi^jor imiuber, iiuiiidy it b\' wiiicb tiuiuixir the.' m 

divided tiiAke?> a niuubeT of three or the li^t f^iutn, or uluicwi m>, xi there 

will not remain then mure of the divisar number. Aiul ibus one mnUipUt'^ it 
by the luMt figure of the diviaor nuriiljer. Ami the multjpliratiAn uf tlie number 
of tlte la^it figure^ oire fiubtjacta, if p«ee>ibk^ And if ngt, une ^UtrnctN it from 
the number of the lawt two figuretf. ami one puta the exetsiM uwj the pltiee from 
which the product was vidnmeted- And one multiplies again I he put figure by 
the preceding last divisor numher, tiamely by that which is in tire Hemnd place; 
and tin? found product one Mubtracts fronj the ahm-e excess nmpkd with the 
precTeditig tigure in the greater number: and if there will he an execai. one puts 
iht'^ first pLu^e of it over the sitme preceding figure^ hikI the rest, truly after 
tb^te lire deleted, or namely erasing the other first placed excess. And thus far 
one multiplies tike same put figure by the figure of tlbo first place of the divh^r 
numbeit and the product of the rnuUipHcatkm one subtracts from the coupling 
of the second excess with the preceding figure of the greatpr niiinlwr; and the 
first plaie of the excess one puts over the precetUiig figure; the rest truly ufier 
deleting it, or namely erasing another Hcconil said excess. After this oikn si rives 
to put another such figure under another preceding figure of the greater iiuml>rT+ 
that is before the first put figure that one multiplies in the pneficribtd divisor 
number; one makes a coupling of the third excewt and the preceding figure or 
almost so, find this goes iniiHiplyiiig in order by t he figures of the di vistjr [mml>ert 
as is taught with the first put figure, nlwayx putting the excean in order above: 
and similarly one striv-es to work h>' steps with tlu'^ remuiiiiirig figures, prcK'^s-ding 
up to the end. If truly from some abovesaiil excess and preceding figure will be 
prorluccd a numl>cr suulhu' tJian tfu- divist^r, then one puts the M?phir under the 
preceding figure, and one wifi couple the preceding figure, anfl the excess with 
another preceding figure; below that before the afoivsaHl zephir will certaiuly 
be the put figure; and if again the coupled excess and the two fri'ccsting figures 
are less than the divisor, again another of the aforesakl zephir will be put, and 
yon will couple the said e.xcesa and tin* said two other figures to the preceding 
figure: below that one puts a figure that multiplire the dh'isor number tiiakmg^ 
or alincKd; so, the couple<i excess mimljer and the three preceding figures: ami 
_vou will have any similar divisiou; and in order to exptjae rleaiiy tfiat wdiich was 
fluid, it is Khowu with nurnbers- 

AikJ if oiM^ will wish to divide 13-1& by 257+ tht'ii (*oe will wTjte the 25T belciw' 
the 349 erf the L349* And this number of the last ibtee figures of the dividend 
number^ that is the 134, is Jenis than the 257, naiuely the divisor [pL4| niiiiilker; 
because of tlus the fi.gure of tlie qucainit u umber w'hich rkcrupies the fimi place 
will be put h4!km^ the fourth figure of ihc dividend tiiUuilM'^r+ that is tlK^ 9; uml 
tlie immlker which inifitiplied by the 257 will almost make the 1-1^19 will be 5; 
it is pul below the 9: ciie inultiplies it by the last figure of the divisor mimlxT. 
namely by the 2; there will be 10 which one subtriuus from 13, namely from the 
number of the liuit two figures of the dividend number+ as uue cannot siihtruct 
it from the number uf the Ijv4t figure; there rt^niiuris 3 whkh Ls ctniphNi with the 
preceding 4; this makes 34 from which one subtracts the profluct of tlw^ put 5 
by the 5 of the dlviaor number; tlkere remaiu.s 9 which one puts ov>?r the 1; and 
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one multipluti tJic put 5 by the 7t there wilJ Iw 35 which one subtracts from the 
OQt namely frrjni tlK roiipUiti; of the 9 in tlw'^ first place of tlw dividend number; 
there remains (iJ which one puts os'er ib«* frwrtjon line of the aforesaid 257. And 
tlie quotient 5 one put^ before the fraction; ami one will have :^5 for the sfjught 
division* 


The iJu'iJ'ioti o/ 30749 Sit7^ 


Truly if one will w'ish to divide 30749 by 307,, iheti oi»e writes the 3tJ7 beneath 
the 7-19; and l>ecBfise the ^7, which Lh the numl>er of the Ima three fiiptres of 
the diviciend numlteTi hr equal to the divisor imtnber, 1 is put under the firvt 
place td tike said three figures, namely under the 7 that ts in the third place 
of the dividend number; and ufM? multiplies the 1 b>' the 3 of the divisor; this 
makes 3 which in subtracted from the 3 that is in the last place of the divktenrt: 
and one multipIlcTt again the 1 the 0 of the divisor making Ch for the 0 that 
is in the divisor luimlMcr is left ; and again one tnulLipUcs the 1 by tlw 7 niakiag 
7; caw frubtractir It from the 7 that is in the dividend nutnber. For when the 
third place multi plies any place, one makes the third place be>i?nd that which 
one inulttplieK Therefore wdicn one niultl{>lie 4 ( ihe third, one makes the fifth 
place: and when (,>ne miiftiplioK the second, one makes the founh; and wlieii one 
multiplies the first, otie makes the third. And ihr^ 4 whkli jsrecedts iIm* 7 Lti the 
dividend tiumbc^r in less than the 3U7, namely the diviftor; 0 is pul bekm^ the 
4. ajhi again the 49 of the dividend tiuttiliuif Is less tluui the 307; 0 will be put 
below the 9, najiiHply in the first ;>lace of quotient nuiulM?r: and tlie idbrfSHirl 
49 one puts above the frartion of the 3(^7, tljc kept juins, and the qiinttoi!: IfMl 
one puts licforc llte fractiou: and vrill haw ^ llKl for tlie sought divhiion. 

Abo If one w'dl propose to divide 57-193U by 563^ tlieii ime puts the 563 
below the 930: one puts tlie afnrew'htten multiplier I beiumth the I, namdy tn 
the fourth place; and one multipliecs it by tlie 5 of the divisor number making 5 
which one subtracts fi\trii the 5 that ts in the liu^c place of the dividend nimilu’r; 
wlao) one multiplies the third place by the fourth place the sisith place (s niaiie; 
that is the fourth l>cyi>ni) that which otM' iiniltiplies; ajkI iumi multiplies the L 
by tlfcc G of the iLivisur tiuiking G which oih^ subtracts from tJic 7; there tvmalris 
1 m'hich one puts ovft the 7^ for when oiw nniUiplicEi the fourth place by the 
searnd the fifth place is made: and again ow roultiptieH the 1 bv' the 3 of the 
dbisor making 3 which one subtracts from the 4. that is foxun 14, because of 
the 1 tliat iTUiajii.t tiver the 7, For ns iiiuitipht^ tbe fourth place by Vbe first 
the fourth place is maile. or the number terminates in it And because the said 
il Is suliLracted from the 4 which in in the fourth plarr. tiiat i» froni the 14 tluU 
enrb jn it. there remains H* nairHdy I {jver the fifth placet and anoiber over 
the foiinh; one (Muples t]H> 9 with this Ll making 119 which ia hssn than the 
563* iuiniely the dn^r; 0 is put under tlw‘ 9* and one couplfw the 3 that is in 
the second place of the dividend number with the 119 making 1193, Theiefijire 
One puts in the .second place such a muftiplier tfiat iniiJt iTiliCii liy' the 563 nmki^ 
niutst nearly 1193; that figure will be 2 which one niultiplies by the 5 of the 
divisor imiking 19 which orit^ Hubtrm't.s fruzn the WTilten 11 leaving 1: oikc lea^is^ 
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behiiid the I wbich is put owr the 4, und oue t^niovtsi tht.* utbc^t I which [& [p45] 
abow the 7; aikil one multiplies ihc 2 the 6 of iht di^'hior making 12 whkrh 
Qttc subtracts bora tlw I^; there remains T that one piitB ab<nTe the 9, anri one 
removes the f that b above the 4; oiiU one multiplies the 2 by the 3 of the divisor 
making & that one subtracts horn the 73; th^e remaiiL'i 67; otie ren^n^ the 7 
which is Abow the 9^ and one puts 67 above the 93, as is liad in the iiJiiatrntiou. 
and one couples the 67 with tlie (i nuiking 67Q; for the multiplier one puts i 
under the 0> and one multiplies it by the 5 uF the divbor making 6 whldi uue 
subtracts From 6; tliere remains I; one reuK^'es rlie 6, aud one puts the 1; and 
one muJtiplietf the 1 b|>' the 6 utakiiig € mdikh one subtrnctiii from tJie 7; tliere 
remains 1; one mrntrvefl the 7> and he puls there the 1; and one multiplies! the 
I the 3 of the divisor making 3 which one subtracts from the ini': there 
remains 107 whkh one puts over the frai'tlun oF 563^ and before it one puts the 
quotient 1021^ as is written in the dbistTatkm. 

Checking the .-l&oi'cit'rjfren Z^tidjion. 

If one will wish to clieck I lie di^'bion by casting out ekvens. then he divides the 
574930 by 11; ibere remains 4 wliich he keepa for tl^ residue; and he divides 
the quotient 1021 tnmilarly bt' It; there remains 9 lehich lie multi plies by die 2 
that remaiiLs from tlie division of ttie 563 by 11; there w'Ui be 16 to which he 
adds the residue of the r«:mftind(fr tnittiljer (A'er the fraction, namely 107^ which 
has residue 8. because when 1D7 is divided b>‘ 11, then there renmlns 8: and 
thus one will liave 26 which wlicn divided by 11 leaves 4 for the residue, as 
ought remain. In finding therefore tlie multiplier In tlnf ]iut figure to ziiuUlply 
by iFic quotietil number^ when a nmuber of three figures) or itiore is divided by 
a number of three figures, of sutii w'o iiavv taught tlie t^tcFmitiue; one considers 
W'hetber tlie divisor number was ik^ut to sume himdreds, or wlietfier it is more 
or less tlian it; and one investigates w'hat figure in the quotient number Ls put 
Bgaint^ w’hat figure, and from tlie figures one leax^es two wdiidi are in tlie second 
and first place of it. One truly divides the rest of the numbers by the numfier 
of hundre^ls w'hich will show nearer; and what is attahied from tltfr division, tiie 
figure will be put. or a little more if tlte divisor will be le^ than the predicted 
number of hiUMireda, or a Little less, if tlie divvtor will be more than the number 
of hundreds. For example, if we wtsii to divide 1247 taa' 421. we leat¥ off the 
4, and we divide the J2 that remains by the 4, as the 421 ia nearer ^lOO than 
any other nurobcfr of hundreds: there 3. but if the multiplier will be Jess, 

because the 421 b more than and if it was less than 379 the multiplier 
ia more; and thtis one understands the rest. And if the divioof member is one 
hundred and one luOf huiolred, 160^ or two hundred fifty* and similaily ^ forth: 
Uien of the remaining two predicUd figures one doubles tlie number, and tbe 
doubled amount one divides bv^ taxi hundred fifth, and one will havt? the put 
multiplier figure. For example, we w'tsh to divide 2137 by 563; we divide the 21 
by ^5* that ia the double of 21 ^ namdy 42, by the double of that is 11; the 
quotient wdll be 3 and more; and in this way tlie multiplier is found in iiimilar 
situations. 
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Abto if ono will wi^h lxi divider 59500(M) hy 7-13, thfii tbc uumbcfr U writttLii 
litiwTi: the iiiuhipLier Ui tis abrnTe; otie puts S Iwlow the 0 of the fourth 

place* namely lieraijap after the 5U ifi rrma^ied ft-om the 5950+ there is left 59; 
if tite doubk* of it is divided by the doubk^ of |7+ l;it:T^itse of the divisir which 
is near 750+ there ri':Hiilts 8 for the di^idinii' and one muUiptkvii the 8 by the 7 
of ihc divisor; liwre will be 50 tlint one subtracts from the 59; there remains 3 
that he pntfi abow the 9. +\nd the 0 is multiplied by the -I making; 32 that he 
subtrnct^K rroiii 35; thert^ remaiiks 3 which lie puts abov^e the 5; and he erases the 
3 that was put nhove the Q aiid the 8 tw the 3 of tlie divisor makrti 21 that ht‘ 
subtracts from the 30: there rctuoias G that he puts above the 0; and he erinses 
the +3 that was abovi*^ the 5; and thus always he multiplies the put hgure* sinj;ly 
b^' fij^res of the riivisnr mmtber* nantely beginning from the Last and gptng up 
to the hrst, edu'ays the division ought reiniun in tlie figure; Ijelow this the put 
figure hi receive*.! iii aii\T«ice. os is demonstrated in the firtrt illustration of this 
[p'lO] division. After tLiis one puts the ivo ^ephir below the two zephir of the 
ihinl fljul second placies. but Iwuh ?j«*phir loijplcct with the C will make a Kinaller 
niunber than 713. Wtience the dividend is G with three zephir* nattiely GOUO; 
juid this is diviiUni liy the 7-13: for this division 8 is put in tiie first place of 
the qiiotiem number^ namely beUrw’ the 0 of the first place; this is because the 
diviskin of the double of GO by the double of |7 results In 8: thiis 8 is multiplied 
\vy 7 and subtracttHl from (iO leaving I tlwn one puts over tlie 0 in the third 
place; and One remijtTS ifio 6 t hat Is above the 0 in the fourth place; and agaiji 
the 8 is luitifiplieit l»y tlu^ 4 in the divlso.r+ and liu^ proiluel is sulUrarttHi from H) 
leaving S. for iis the multiplication of the said 8 is changed in order from pJftot? 
to jdare in the divisur riumU'r. so the muhipUciition in the dividend numlier 
must be changed from plocc to place* One puta the remaining 8 over the 0 in 
the srctuid place* and one remov'es the 4 tlial was pgt o\'eT the G in the tJlird 
place; and one multiplies tlm 8 iiy the 3 making 24 whicJi one subtrarts from 
80; there rermuns 56 wbicJi one pui^ over the fraction line over the 743. and 
ixrfore it lie puts 8ti08; and otie will ha^e the {irup(jts<ed quantity the diviKion. 
Aud by that which was said of the gi^fn divLsionii one can have it full mastery 
iu tlivklLijg tiumix'rij of EV' or tmite figures: htiwe^'er the said divisions are better 
understood if they are demonstrated ijy sotne numben? of four figures. 
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Thf Division of 1734^ by J97S* 


If it is prt^itKHsl pi IUvide 178-19 by 1973, then the divista is written iTcfiiw tlie 
dividend, namely tlw 1973 btdow the 78-19 of the 17819: and as the iiuiubet of 
the last four figures of the dividenti number, tiiat is the 1784+ is less tJiajj live 
divist>r+ il is tuH’c^isar'y tJial the figure of the quotient nuiiilH^ be: put under tbc 
find place of the dinclcnd nuinber* \\4ieiice one puts 9 beneath the first place of 
cIh' lioth iiuinliers liecause the inuUiplicHtiou of the niibe liy the divisor almost 
makes tlic dividend miitiber, and berntise tlie divisor Ls near twirnty hundreddr IT 
is diviili'*! by 2, ami the reinainiug thrt^ figiito of the divldeml mjml^r, nanH'ly 
the 819, are neglected; and then one rnuLtiplU-s the 9 by the I of the diviEior+ and 
one subtnwts from 17 ksiving 8 that one puta aimve the 7; and one multiplies 
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tbe 9 b^' thfi 8 of the divi^r; arid one smbtrartM from 8^* tberv rruLalnB 7 that 
oiie puts aliove tlio 8; aud od^ the 8. Aud agnin ooc mtiltlpLifS the 9 

b>Mbe 7 of the di^isurj and one subtrwtM from 7-1: tHefv reiitajjti 11 that one 
puta abov'e tbe 71; aod one midtipbes the 9 by tbe S of the cljvb«>r umutier; imd 
one aubtractit from the U9: there retnaiiui 92 that one pau over the fraction 
line crver the 1973: nnd before it ow [mith tbe D, and one will have^ the propoecx] 
quantity of the divlHion- 
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Also if one will wish to divide I23fi(>89 Ij>' HXIT* ilien the iimni*er w written 
flown; mie puts 3 belcjw the third place of tJie nuinlx-rs; 3 is llie |>TescTil>od 
inultipber; uikI one multlpbes tfie 3 by the 1 inukiug 12 whicii emails the 12 
which bi the number of tlie last tw<j figines cd the dividend iu»ril>er. And one 
multiplies tlie 3 by the 0 which is in the tlurd place cf the diviwt maJiting 0: 
otic sublracta it from the 3 that i& in the dividciid uamber leaving 3. And ngfliti 
one multiplies the 3 by the U in the spctiinl place fif tbe divisor tuAkitig 0 which 
one subtnu'ts from the 35 leaving again tlie 35. And the 3 tiuKSi tja? 7 makcM 21 
tliAt one Mubtractii from the 356; there temaljis «t35 wliirb he puts abms;^ the 35$. 
As 3356 is the couple uf 335 with ifw temaining immbeTt and as this figure is 
Niiudler than the 1007, liefbre the put 3 bf put 6^ namely liekiw (he seiwHl place 
of the numlx'rs. And the 3358 » coupled with thf^ ixieediiig figure,, that is with 
tlie 9^ below wliich one puts S in llh' quotietit number. Ami one multiplier it 
by tbe 1, and he subtracts foum 33 leaving 1 which one puts above the 3 in the 
fiiwt place of 33, and be eraaes the 33. And tjje 8 times the 0 in tlw third place 
IS subtracted from tlie 15 fonving 15, Aiul agitin one TnultiplioH tln.^ 8 Ijy the 0 in 
the secoml place of the diviaor niinilx'r; ami he subtracts from 158 leaving 15S- 
Aud the 8 times tbe 7 makes [|>IT{ 56 that one subtracts bom the 1589 leaving 
1533 that be puls over tbe fjoction line met the -IU07, ami l>efore il be puts tin* 
308. iOkI oim* will Imve the sought quainity id the division an is shown in the 
illustriuion [16]. 

'lYuly if uiK.‘ will w'hih to check this or any other divismn ly' other tluui casting 
out some Humbert then one multiplies the quotient ruunber by tlw divisor, atjd 
one adds the product to thi' renuiiiKler numl>er frutii tlie divitdon, uaiuelv to 
tliat whifli viiK put over the &actiiju lure, AihI in this case,, one multiplies the 
308 by the lOUT^ and to tjve product lie adfls the 1533 that b< m'er the fraetioii 
line, oimI if tlie sum will make the dividend ntutilKT, Chen In* kuou'^ the division 
to be correct. 




Chapter 6 


Here Ends the Fifth 
Chapter and Begins the 
Sixth Chapter on the 
Multiplication of Integral 
Numbers with Fractions. 

Mpicovit if you [l] will wish to multiply « nuinhcr of any luimbpr of plus 

a Eractkin of one or se^'ernJ pnuts by a number pluij n fraction of one or several 
part.St then >'ou write tJie greater nurnljer iuid its fraction beneath the i^maller 
iimuber and ita fractioa^ oanielv uuniber beneath number, and fraction beneath 
fraction. And you take the upper number mid its fraction^ and make sudi a 
fraction which equjil^ the fraction plus tUi number. And simiLorly with 

the lo^er you tnake its Eratrtiim, and you wdL tniiltiply the made fraction of the 
upper number by the made fraction of the lower. And in the product fiction 
>\iu divide tlte iiuiueriitor by both numlx.?:^ under the fraction Line, namiily the 
one» arranij^ there; and you wdlJ have the proriuct, a imn^ber pLua a ftactiuti. 
Ajid thlti iis clearly bJiowuk in dernonstratjons wdth tiuinbcra. 

’riiis chapter we divide into eif^ht parts. 

The hnst w'ill be on the muJtlpUcation of integral nuinlwra with one fraction 
{mrt under the fraction line. 

The serond on the nniUipliration of inimlieDi with two or three fraction parts 
under one fraction line. 

The third on the multipiication of numbers with two fracliofj pam under 
two fraction Lbies. 

I'he fourth on the multipLication of numbers with tw’o fractions with many 
fraction parts. 

The fifth on the niiihiplication of numbers with three fractions. 
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The siicth r>n the iuultii>Iicati(jti of friu'tiuti^ wilhoui 

Tile ne^iQiith on the uiulttplk atviu of tiumben* aud Erartiun parl-^L for which 
the frnrtkHi lijtr h> terminated in n rircie [2]. 

llie eighth no the multipUention of fharts of numbi^rs with frartioiLii. 


Herr ZfejfWJ the First Purt wti (Ar Xfuittpitcation of trtir.grat 
Sumbf:r9 tcitA Ont: /'racfiori Pari under Onr Fraction Lint* 
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If otie wiH vtsb to muJttply U mid one half by 22 anil mie third, theti l»c 
writeK rlM‘ gfeater mnnber l>e«eiitli the iimrK'ly ^22 lanf^th ad b> 

shown liere; next he in&kn» hal^Ti* of the | L I bpcanne tht- fractkiii iwirt with tin* 
11 is JuaJveti. whk'ii one nuikes ihnei; yon will itiuJtiply tlw 11 In^ the 2 that ia 
under the Erac'tiun line after the Ht mai to this pnxlijct 3 'irti luld tiie 1 which t* 
crt^er the fmrtion fine over the 2; there will be 23 ludvffl, or tin* double of ^11 
hAJv*e5s; there will Ije 23: >tju wiiie tlie 23 abm'i? tlie ^U, iif is shown in ibe 
lUustraticMi: and for the samr retiHtm multiply ilie 22 by tlw hiMtioii part 
tifuier ilie fractiem line, that is tlu' 3 tliat is under the fractioti line after tlw 
22; there will l>e 66 thirds to which you odd the I which b (wer the 3; there 
will be 67 thirda that >xm kee|> nluiA'c^ the ^22. and tln^ 67 in the triph'’ of |22; 
and >t}U w^ill multiply tlie 23 hal^vs by the 67 tliirds; l.here will \iv I^>11 sixtlis 
winch you divide by the rractiun i>arts winiij arc under the fraction liia*s of both 
numbers, munely the 2 and the 3; the div'tsion is made thus: you mnlttply tin- 
2 by the 3: there will be fi 1^ which you divalc ifw* IS-ll; the entire quotient 
for the sought multiplication will be ^256, m v deTtionMiraMflJ in the wTilteu 
illustration. Finding the jUToduct of halves and thirds tlsTcfore results in Hixths: 
[p4ti| you rni^iotid that once a thitd is Ukeu that is muliiplii’tl by a third, thcTc 
rwfuita uintlis, Tberefure, an a half by a third is ttiultipljed, namely an is tfiken a 
half of a third, a sixth necestarily n^ulis, And thurcfore from the multipUrntion 
of a half 1^" A third resnlu a sixth. .Aguiu occiirding to imotbiT pexceptiun we 
multiplied the double of the nnuudy 23, by' the Iripk^ nf j[22r namely GT; 
thus you have tlie sextuple of tlw produc't of the multipLicatkjn. [ aliall sliow 
indeed that from the mullipJirAtion of tlie ^22 by tlic ^11 le^ilts the scjughl 
product. Tlbprefuif if the |22 is tunltiplic^ fiy the double of the ^U, that ht 
23. then there results the double of tlie mmght product. Therefore if the triple 
<4 tlie ^22, that ia 67, u muIttpliiHl hy 23. namely by the rifPiihle of tlie |ll, 
undouhteilly the triple of the double, lliat h; the nextuplc of the souji^it product 
results. Therefore a sixth part <4 the pnalufi of thi' rmihiidicatioii of tlieiu is 
the sought product* w'hich we hfwl to show\ And you kruw ihut Ix-causc' 
multi pik'd the 2 lny die 3, then Itv' the 2 msl by tlie 3 wx» had bull vide; therefore 
the multi plication of them does not ruw bij>i>nd n tens uuuiVier; and thus .voii 
must inikkc of all numbers of whk'^h tlie niultiplicHt ions do not rist* N^iaid ten. 
For example, if you hiul to divide ncxih* number by 2 and by 2, thru v-ou div'icfe 
h by I becauM" 2 tiiimj mAkv!i 3: and if you liad to divide ilnr tiimiber liy 2 and 
by L then you divide it by 8: and if lij' 2 mnl by 6* then ymi divide it In' 10; and 
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if bj* 3 ADd bjr 3. tboo you dtt'kle it by 9; ajid if j'tit* wilJ wish to ettvide 
number hy 3 jukJ by tiuii you. iLtxnde it with ^ bet^tue be muUiptication of 
3 by ^ yieldfl 15- a imml>er gmurr thAJi 10. U'hoiw:ip it b better that you itivkk* 


with ^ ibnn b>' 15. 


On the Same.. 

Alsu if \iou wiU wbh Lo iiitiLliply ^ 12 by !| 23, then yuu wtrite dowti the ptobLetn 
lu here is shown, lUiO you wUl multiply the 12 by the 2 thm is under the hmctioii 
line, AJid you nrlcl the 1 which in over the 2; thete will be 25 balvis. Ahn >'W will 
umltiply tbe 23 by the 5 that b under I lie frocLkm line,, and you add the 3 that 
b over the 5; ebrre will be Utj fiftltM; vtui wilL therefore tnukipLy tlie 25 halves by 
the IIS hlthR; there will be 295D half fiftba. riamdy 2950 tenths; therefon;; you 
divide by the 2 anri the 5 tluit lue uiuUt the fraction line, that bb>' tO; you intkU 
div'ide tbe 2950 by' the LO beeauiic from the double of ^12 times tlie qiiiutuple 
of |23. naiuely from 25 time!) US, cwudts lenfrjkl tlie proiiuct of tbe ^12 hy tbt‘ 
123; tlir qiutient w'ilJ be tlK* mtefrrr 295 and nothing more, as b slmwn ubene 
iti the probk'm. You ciui iiaJutvl fiinL tlie prixlurt of the multi plication in 

AJKicheT way, namely you multiply tlie 25 bv^ the US; you divide the 25 b^' the 
5 located iiiHler the frarthHi line as it ciui tie divkled integrally; the qtiotietit 
will be 5 that you keep: imrl >t>u divide tlie 115 ljy' tlie 2 that b under tbe 
fraction Jinc; as thesie halves are jwi integer^ the quotient b 59 that >‘tMi multiply 
b>' the 5 iltat wwi kept «« a bftb |iuft of the 25; there will be 295 that u the 
protluet of the given multi plication, ah wiw found above: and thb conNideratioii 
of cajicvlLitioo arahls ininb of the labor of niuhipKing and dividing; it b more 
difficult iiifleofi to multiply the 25 by tLie ll^t thnn the 5 by the 59; ihb pruducl. 
mitnely the 5 hy the 59, one m^i not divide by some part under the fraetkin 
line. Whence its you had to multiply m>iih* number by some other uumhrTt and 
you haii to divide the product of it In' (iome uumlier or munberu, by tliem or hy 
some numbers which you could diviiie integrally, you will strive always to divide 
by those that _sTtu wdll be a We lo divide intcgmlly before you multiply; ne*! you 
will multiply the rf^ of the numbers iiLutuaily„ and you divide by' tbe [wt or 
the part? wbkh remain afuir aimx' ore canceUed: we slifdl take care to ^ujw 
thi? in the fullowing. But first 1 wish to slunv witere sucdi cimt'ellution proceeds. 
From the multiplkation of tin* 25 by tbe 118 resultii tenfold the product of iW' 
^12 by the |23. os we hiul for the pR*vk>UH (p-19] iiiultipiicaiioq. TlienTforc from 
the multipLicntion of « fifth piiri of the 2h by the 118 rfsuilts a liftli Irnfokl 
the product of tW* ^12 Iw the |23, iiAiiirly the di^'ision of the multipLicatiuii; 
theri'fore if n fifth i>f tltc 25, nmuely 5^ is multiplied Ij^' tuilf of th(! LI8. tuLtnely 
by 59+ then there r<sniltti. tLi€' pruduct of iIh? ^12 In' the ^23. 

(Ifi thr Same. 

.Again If wu will wwh to multiply ^ 1.3 by |2-l, then the iiumlM^ \n written rJfiwni 
H£j is sJiow'n here: ycui multiply the 13 liy the 3. fUid you add the 2 tLial » u'l'^r 
llte 3; there w'tll l>e iL tbirfls. Abo you muUipty the 21 hy* part of the rufo, 
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that is 7, and >iou add 5; theT« will be 173^ se^^nths tiiai yvu tnultiply by the 
41 think: there will be 7093 tweiity^firata, Thk 7093 you divide hy the 3 and 
by the 7 that arc under the fraction tines; you put them under the fractioti Line 
thus: the etitire quotient will be ^337. Fur thiii muliipLioatktn you indeed 

cannot cancel aji^nhing because the 41 anrL the 173 are divided integrally by 
neither the 3 dot the 7. if you. will wkL to kiiciw' by casting out 111111 % 

wiiether this multipLicatton ts correct or notp then >'oij take the residue of the 
13 by JjU>e, which k 4+ and you, mtiHiply it try the 3 that is under the fraction 
line following the 13; there will be 12: and you add the 2 that is o^r the 3: 
there will be 14 of which you take the residue that is 5. and mu keep it. And 
>'ou see if the residue of the 41 k 3. as you saved in the w'ny^ because then you 
know the 41 to be correct if the residue of ii wdll be 5, Tlie residue ul 41 k 
indeed 5+ s* it shewdd be; tberefrue vou will keep tlie 5 over the 41, or after it; 
afterwards you will see whether tlie residue of the 173 by nine k correct, nainely 
yon will multiply tlie residue of 24 that in 6, by the 7 that in under the frBctinn 
line, ai»d you add the 5 that k cstt the 7; there will be 47^ of wliich the resiiJue, 
that k 2. you keep. Because such must be the residue of the 173t and it k, you 
therefore put the 2 after the 173; and you will midtiply the residue of the 41 by 
the residue of the 173, nantely 5 by 3; there will be 10 from whkh you subtract 
nine; there remains I which k the residue of the product of the multiplication: 
vou indeed wiU keep the 1 after the product of the multipliuitjon, nanudy by the 
^337. Aihd you will multiply the res^idue of the 337, that is 4, by the 7 that k 
under the fraction line after the 337; and to thb you add the 5; there will be 33 
of w^hkJi the residue, that a Q. you multiply hy the 3 that k under the fraction 
line after the 7, and you add tlie 1 wliidi b qwt tlie 3; tiierc will be 19 of which 
the residue k 1; and it is kepi b>' the 337 in the problem for tlie residue of the 
product of the multipltcatioD: therefore the given multiphcation k correct: the 
order of checking k thus: as you will l>egin to iimltipl^', j^ou munt begin to check^ 
As you had in this multiplication 41 from the multiplication of the 13 \jy the 3 
wdth the iwo added on, you must know imincdiately tnr' the residue w'hether the 
41 was correct; simUarly as you had the 173* you had to know by the residtie if 
it was correct. Again when >ou miiliiplted the 41 b>' the 173, you had to know 
by the residue whether the multiplication w»ii correct* And wlicn jou Imd the 
pioduct, namely the ^337^ you liad to knoW' situllarly, according to that which 
we demonstrated above^ m'hether the division w»s connect. 
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On tAe Some, 

Again if will wish to multiply JIG by 327, then you wfiie down the problem: 
you multijdy the 16 liy the part under its fraetkm line, namely line 4, anil you 
add the 1: there will be ^ fourths which number you check by taking residues 
thus; if jou will w'kh to check by cai^tirig out sevens* theri you divide the 1ft by 
7; there will remain 2 that you multiply hy the 4 from under the fraction line, 
and you add the 1 »'hich k over the 4: there will be 9 that you divide by 7; 
there ruinaiiis 2, and so much must remain of the 65 if it is divided tn* T, and 
so much does remain. Tlierefore the residue of the 65 is 2 that you save by tlie 
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65; jiext you multiply the 27 by^ the piirt uiitlcr the Eractioa ime; there will be 
137 fifths which y'ou put over the 527 , ;iiid you see by CAStlug out eevens if the 
137 is correct^ ns yxm saw for the 165; and ynoij find that the residue of the 1J7 
must be 4 and it is because if you will divide the 137 [p50] b^i’ 7 undoubtedly 
4 will remniu. Thurefon: wu will keep the 4 by the 137 for itn residue^ next 
TOu will multiply the 65 by the 137; there wiU be 3905 tiwcntie^hs. d\nd if tiic 
multiplication is corrects then you will know it by the same residue of seven: you 
wilt multiply thi- kept resKlue of the 65. j^amely 2, by tlir reskbie of the 137 thnt 
15 4: there will be 3 that you divide by' T: there rejiiaiiia 1 , and such must remain 
from the 39D5 if it is divided by 7^ mid so it does. Wlience we know that the 
mulLipUcAtion is correct. .Afterwards >tou divide the 8905 by the parta whkh are 
under the fraction line, tlmt Ls hv' the 4 and the 5 put under the h'action line. 
HoWi'ever i-ou divide first by the 5 because the S905 is integrally divisible by 5; 
the quotient will be ^415 w'hir.h is the proiLuct of the sought multipheation. 
And if the division is correct, then one mnst know it so: j-ou divide the 445 by 
7: there remaliLH 4 which you multiply by tlie 4 that is under the line of the 
frainkni after the 445, and you add the I whkh is over the 4: there will be 17 
that ycHi ilivide by 7; there remains 3 that you multiply by the 5 that is after 
llie -1 under the fraction line: and you add the eephir whirh is over the 5 ; there 
will be 15 that yog divide by the T; there reiiiains 1 ; as the 1 is the residue of the 
8905 we know that the given divisiott is correct. And you therefore know that 
the 5 wluch is after the 4 iiiidet the fraction line reprt^ients nothing becausi^ over 
the 5 is 0. Therefore the giv-pn rnuUipliaitiou has product 14-15. \Vc put the 5 
uialer the frai'tion line, and the residue ia (bund. In another ready way. you ran 
find tliih sajup nmlliplicatif>n by canrcHirig^ namely you divide the found 65 Ijy 
the 5 tWt iti und<T the fraction hue: the quotient is 13 that you multiply by the 
137; smd you divide by the other part 4 under the fraction linn; the quotient 
will simUaHy be ^-145t as wiia found nlHxvip. AJwnyii wdicii we must divide some 
numljer by 4 and 5, that is w ith J-jf; if the nnmlser will have we habituate 
ourselves to divide it first by tho 5 mid tEten by' the 4, becaiLse of the integer of 
this division, as In this way we nuule the 3905. And if the tiumber tu divided 
integrally by the 4, theji we habituate ourselsies firat to divide by the 4 and tlien 
by the 5. And if the iiuiiiixT can Ejc divided integrally neither by the 4. nor by 
the 5, then we liabituate ourjaivt's to divide with Ijccauae four fivew make 
20, for which the compfwitton rule Is And this wt make closer to a mure 
eleg(U 4 t cxprcHsiun Iiccausc it bt mure elegant to say than although they 
are equal. Similarly Votl must UndcIrUand tlw same of other UiimlTcTs. luimely 
when you will have to divide some number by 3 and by 4. that 15 with and 
the luiiiibcr m divided IrLtegrally by none uf tlic-in, then you divide tliem with 
^ whiiii in more elegant. Again when ^vuii will have to divide Ijy 4, mid by 4. 
that Is with you divide it with .And when you will have* to divide lij' 
3 and Ijy 6+ that is with viiu tlivkk with ^ bsrausc the multjpliration of 
the 2 hy the 9 is the sajiic as by the 3 and the 6.. Again w'hen ytm will ba^'e 
to divide bj* 4 mid bj^ 6. thal is wilh you divide with j|-§, And wlieii >’Ou 
will have to divkle with yim divicle vsith And wihcu ^"oq will have to 

divide with ymi tiivido with .And when you will Itave to divide witli 
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you ciivitle with bwrBUJw Ixjth of tht' frivtiontt, naiiif^ly ^ and fire 
ruk'3 fcT 36. But w chootfc the luosil extreme imiiibersT tm juul Icsxt^ in 
the composition of the numbers because ^ is more elegant thuui And this 
again ^-nii muierHtand from ttie preceding. TruU^ if you will wish to divide a 
nuinb^'r by some other nttmljers smaller thati ten, except rhost? that wr- uhowe 
taught Ikiw to til together^ by tho^ whicii cuuiiut tit togetlier, then you dt^nde 
it by them; and tf you will have to citvjde li>' .5 and by 7. then yau divkJe H with 
and thnK you undcrutand the crat. 

Again if >x>u will wish to uiTdiiply bj' |24* then you write the problem 
<loini; you multiply the 18 Ijy the XNirt under its fractkm linct that is by the 8. 
and you add the 3: there u'ilJ be M7, Abo yon multiply the 21 by the % imd you 
wld the 4; there will be 220. And you multiply it lity the and divide 1:^ the 
paft« umier the fraction line; the quotiinit will be for which the ie?ufbir 

by casting out elevens is 0. And if you will w'bh to know whm iwiri of uuiiy 

i8> then you multiply the I which [pSl] is over the 9 by’ the 8* ^ind you add 
tin? 4: tlwre will be 12 which you keep fur the nmrwTotor; and you umltiply the 
9 by the 8 that U under the fraetjon Line; there wiU be 72 for the deiiomiimtcir 
that you ilivide by kept 12; the riuoticnt in 6; for iliis (i yoti say iuid ihi-s is 
the same as 12 of 72 parts; simiUrly ^ i» ^ of the w^lude. I ishklj say thia b 
elegant hocauue T2 b the prtiduci of 8 hy 9*, you make seventy-two pan.s of the 
wiiole: there will lie 72^ uf which you take four eighths of one ninth; there will 
be 8 plus 4^ lumiely 12 which is hail from ilie ojidtiplicaticai of the 1 which b 
over the 9 by the 8 with the 4 that b ovv.r flu- 8 ailchd- Tlierefiire is ^- 
I’hercfore the mtio of ^ to the inu^er I is ru» 12 trj 72. But the ratio of 12 to 
72 w as the ratio of a twelfth p^vrt of 12 to a twelfth {Hirt of 72^ that b as I to 6 
because as is found in EtKiirb ^ the wlkde to the wholct b the numlter of 
parts to tlie parts; it Ls irideeii a sixth that b hatl hu ^ 149, the prcHjiicT of the 
multiplicatiaa- 

In another w'ay we ran find thb same procJnci iw cancelling, but you must 
multiply the 147 by the 220, and afterwanb divide bv the 8 luid the 9; you 
multiply a third xuirt of the 149, that b 49^ In' a fourth ^lart the 220^ that 
b &6; and _vT)ii d-ivide the product by a thirrl of the 9, tliut is 3, and by a 
fourth of the that is 2. Thereft>re you divide the product by fij the quotUmt 
will he ^449. as was found abov'e. .Atid ynut iK^te that the luimerator .dnirefl a 
number with the denominator,, nmucL.v the tiumlK'r wiircli is aIutvy' tlie froctioii 
line with the ntimlH-r wiiieh b below Che fraction line;, then ^me inui^t divide 
them liy the lurgm number whiih in comuion to Ivitli. For eximiple, w’e have 
tlM? 6 and l1m» 9 have a greateftt common factor, and tliiejr grcatMt rormnon 
factor b three. Therefore you divide bvith of them by the :l and that w'hich will 
result from the divbdon of the upirtEr, ntuucly 2. you put i:a'ct h frii(.'tin]i line: lUid 
that which results from the diviidon of tbe lower you put under the fraction line; 
and you will liuvv | fut Abu ^ has the utunlicr five an the gr<;ivi<?n auunKin 
factor of tlie mmierHtoT aud the detuuninator,. Thcrtdtire if both uumlM^rs me 
divided bv* tltc 5, iiorutiv the 8 and the KJ, then there resiiHs \ for a rcdni ilon 
of Olid thb you iindcrstaiul in siiniliiT sitmitious. hule^'^l t]»eri* is a uiethtxj 
for flmlizig the greatest romnum factor that two dumberiH liavf Iwlwwu them 
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J3]: TOU divide the greater by the lesaect and if from this divisioQ there is no 
renmimlerf then tlie leatier number b tlie greater rommon factor, oa with 
DXid if fmin the divitiKJii there is some rnnninder^ then wu keep it for tlie fimt 
retnainder^ atirl >*00 divide the smaller number by it; if fram this division there 
b no remainder, then the first rennaiTwli!r will be the greatest romraon fartor of 
the liunibers. ns with whkh hA\-c greateirt common factor 2; iheq'ffore the 
22 is divi<ied b>' the 10 leaving 2, hy which the 10 is divided integrolly; i*n<l 
if from the division of the smaller number by the first reminder there (s some 
remainder« then >ou wdlJ call i1 the second remainder; if the greater number is 
integrally divided hy the second rrniJiindeT+ then the second remainder will be 
the greateai rmnmon factor of the numlierH. ns in for whidi the greaiest 
common factor is -1 because the 20 b divided by the 12 leaving h^' which 
the 12 is di'kidiHl: tlierrr renuuiui 4 Iw which the 12 integrally divided; and 
if from the division of the greater uuinber there is some remainder, then you 
will say it is the thin! rcmwiiider^ by' which jou lUvicjlc the smaller number; and 
thus always >'OU do this w> long as wmi^ wjmzero remainder results^ by which is 
divided integrally ihe smaller, as long am flK^re resn]li!i. some remainder by w^hicJi 
is divided the greater: and the remainder w'ill lar the greatest ci>miiK>ti factor, 
iia is stated with ek-ar j^rnof in Kuchd 


//err Ends thr First Fart of thf Sixth Chaptitr. 

Here lirsuns the Second Part an the MuUtpih'ahvn of Numbers 
with Seveml Paris undrr a Fraction Iin«. 


Moreover if >tai will wish to multiply 13 mid three eightlis plus one half of 
uiif eighth which is WTitteti thus^ (P^^j ^td two ninths plus three 

fcHirth-s of one ninth that ts WTillen ^24, tlieti vvm write tlie prabkoi ns vi 
shown here- Ami you multiply the 13 liy the 8. atid you luld iho 3; tlmre will 
be lb? eights that v-ou multiply by the 2 wdiich is under llie frartiou line, anti 
ji-ou add the 1 whicli ia arer the 2; there will be 215 Rixteentlis liecause the 2 
and the 8 thiit are under the fraction Hue arc multijtlied together making IG: 
you therefore write the 215 abmf tln^ ^13. isimilarly ymi iiiultiply the 24 by 
the parts under its fraction line,, uanieh' hy the mid >'T]ki adiJ the 2 that is 
Liver tlK" 9 making 218 mutlis; you multiply tlu^ 218 by the I that is nfUT the 9 
tinrltT the fou'tion liiuT, nrirl add the 3 that is iwer the 4^ tla^' will bi! 875 
ihirty-sixiha w'hich raj put above the f|21r luid you multiply the 215 the 
875; hjhI you divide bj- the nunilierii which arc under both the frmiioti Uneti, that 
is with or with w'hich is mori' elegant; the riuolient will be ^^326+ 

and thus juu cjin multiply any niimbitr with two parts under its fraction line 
by another number with two parts under its fnu'tiou liiw. Abo if >it>u will wish 
to multiply 14 luid three elev’cntlis. juid three eighths of one I'U^'entb, and one 
half of oiH* eighth of oue cIcvtiuIl that b tvrilteii thus, 14, Ij>' 25 and four 
thirteenths, and two ninths of one thirteenth, and one third of one ninth of one 
thirteenth, that in written thua, j-J-^25, then you writedown llu- probkrtn as is 
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Hhown here; and you raultiply the M Ijy the parts under Jim hrnfiirui iux^ that 
ia by the IL add 3; atuI you multiply by‘ the 8^ mnl mid the 3 

that b cnier the 8: mid you multiply by the 2 and >t)U add the 1; there will Iw 
2519 one hundred »‘^™ty-BixtlLH whidi wu wt\U‘ alMm?- the j | LL Similarly 
vxm multiply the 25 by the patt;^ umier it^ Frartion Line; th4?re will he 8890 
humlred fifty-firsts which you write abuv(‘ the and you uuiiriply 

ttw' 2519 b}' the 8890; there will be 22;iJU39l(l that you fli'^ndc by' ttu' reimuning 
parts which are under both ftactioii lttu%, tmitudy j ^ ^ ; the qunuoiit wifi be 

^■^■^1^362; bet'HUNc ^ is eancelbHl From the ^, t here remairui |. IF you vidJl wish 
to cb^Jc this multiplkation by cantiug out sevens, then you talke the* rtidrlue of 
j j 14, liuit n taken thus; yun will multiply the residue of tlie 14 that is Ot 
by tlie residue of the 11 that bi I, aJirt you mid the 3 that is cA^er the ]]; there 
will be 3 that >v>u iriultipJy by' tbe residue of the 8 that b L and you add tbe 3 
that is over the 8; there will be 6 that ytm multiply tbe 2 that is utider t]»e 
frartkici line, and you add tiie 1 whk4i is ut'er the 2; tla^re will be l‘L oF whieb 
tlic resiilue that is is the reshiue of j ^ 1 L Aud in the same way und order 

you tahr the residiie of the and y<Hi find it to Iw (h that you multiply 

hy- tlic rcsklue of J | 14 found alreiuly, iiiiiiiely the C: there will be 0 which is 

the refiiihie of Uw prtMiift of tlw [tiiihiplicathvn. Whence >t>u see if the residue 
^ in 0; if so then tlie inultiplU atinn will lie o>nwt; and you 

know tlM=> n*sidi]e o( the 13 and its frartiotui, naitu4y fi, to be the rnddiie of the 
niiinber, namely of the 2519. sjkI the residue of the 25 and its friu tions, namely 
Ih is tlie reskhie of the S890; ther^denre the residue that nv^ults from muhipU-ing 
the ti by' ihe U, nmiKly 0, is re^fldue uf tfK' uiiiltLplicatiuu of the 2519 liy^ the 

if you wish to multiply 15 jumI » thini ami ii haJf, Uinl is written with tw* 
iwiuiJ-Rtr frac'tiocK tli(U>« ^ jl^^ h>' iimi a fifth ainl a sijcth. that is written thus, 
^ j|l^2fi. then you ivrite down the problem as is slmwn here, and ynij multiply tih' 
15 by tbe 3 tlmt is under ifm fit>rt fraetion liiie^ and you arid the I that in over 
tlse 3; then: W'dl be 4fi ihinds W'hkrb VoU multiply the 4 that Is under the other 
fraction Une; thtne will be 184 twelfth.^ to whuii yt^u odd the prmiuet of the 1 
wtik'Li in over tlir 1 by (hc^ 3 i^'ranw one Riiirth is efiuol to thrw twidflbs; there 
will be rimfiarly 187 twelftlut which you put in tlie profilein above tlie |^15. 
Simihviy you inuhiply the 26 by ttie parts of ita fractions^ that w by (iw’i 5. and 
you rttld tbe 1 whicfi Ls itwf tlie 5; (itere will lie T^H XXths wdtkii you put above 
tlw' ^^26: and you uiultiply ilie l>47 by the 791; there will lie 147917 that you 
divuie by ewrv' numlHT which b under the ftatikni lines, nmuely with j 
wfiirh is re-arranged to tfM' quotient will be j ^^^ 419. as m siinwn in the 

protilmn. 

Absi if you W'ill wish lu multiply gf l& liy tfieii j'ou W'lite d(jwir the 

(itubUmi; you miiltitily tJie 16 byMbe 5^ Aral ytiu odd Ehe 3; tuid yon inuLti|ily all 
liy^ the 9, and yt>tt acid tlie pr^idm^t of the 2 w'idrii b mtii the 9, and tlie {p53] 
5: there will be TS7 that you put alxwe tlu‘ ifjlfC' Also you inuhiply the 2“ 
liy the parLs under its frattkm lines; there will lie 2442 liy which you multiply 
tlu‘ 757; and you div'^kie tlie prudiuu tiv' all uf tlu' parts uf the fnk'tkitut, iianiely 
with , olid you mirruiige iIb‘ jiurts; the ipiolirnt will Ik‘ f g Vq n 
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>t?t} wiU wish to check this inultjplication by casting out then you take 

the ruHidne of the which {» taken thiiHt tlie residiie of the lb vrhich is 2 

is nmltipiicii lyy the 5 under the frAciinn line, add to this W added the 3 that is 
over the 5; 13 is made; the residue of it which is 6 ts multiplied b^' the residue 
of the 9 that hi 2: 12 its fiuule; to this Is addetl the njuLiiplicatiuii of tlie 2 that is 
over the 9 by the 5; there is made 22; tlie residue of it is 1 which is the residue of 
the 11 An^l such rOuat he the residue of the 757^ and so It I&. Also you take 
the residue of the ^^27; it is taken as we took that gf the J|lS; and you find 
the residue of it to be -1, which is the residue of the 2 WT- You therefore inuUipiy 
the I Vy the f: there will be 4 whidi is the rewitlue of the product, namely of the 
And If jrm look to irdtioe the ^ * then you multiply tlie 11 by 
tlw 10. and their product you muJlrply In' tlw 9, and this total >xni multiply by 
the 4; there will he which is the deiunninator number, therefore you put 
it uruler a Fraotion line: and you inultiply the 8 that is over the 11 by the 10; 
and ytju add the 4 that is over the ID; and you multiply all by' the 0. and you 
add tlfcc 8 that is over tltc 0; this you inultiply liy tJie J. aikI yiHi afld the 3 that 
is over tlie 4; there wdll be 31059 w^hich is tlic iiuineratar number. Therefore you. 
IMit it rm'r the fraction line, iin<i wu will havT for tlh^ ^lught quantity. ALso 
if >t3u wish to multiply by ’j^ then yiou multiply the integer by the 

port,** of j|s fractjoint in the order gi^'en above, and >xrtj will Jmivc for the iipfK-r 
numlM^r 1241^ and for the lower iiumher I MM; these niimliew ytM must multiply 
together, and the product yon must divkk* h^' all of the parts, namely with 
j jy ■ Ami Inrause there jure coiiiiiion factiK^ lietwcen the denomiitator mid 
the uuniL-rator, that is Ix^w'i'en the multipheil numbers and the iiunibers which 
are uruler tin* fraction Line wu must r^otluce the method of cancHlatkiii gis'en 
above. Eiaiiidy ytm take id the 1241^ nauu'h' 73^ for one of t|ie numljc^ bum 
the multi plication; liccausc of it delete the IT tliat b under the fractioa Une. 

.Also you take of tlie 1118^ namely 181^ for the oiherr and yt>u delete the | 
from under the fraction lira', ThereEbre you multiply the 73 by the 181, ami you 
di%'kk‘ tike product h^' tlic remaining nimiliers which are below' the fraction line, 
cuunely with the ijiK>t»ent for the sought multiplicntion will be |-|489; jnju 
lake the resklue of tlie proiJuct from the ri'skliws of the 73 »ml tike 101, as this » 
the jrruduct diviiled. Fur the ^ you say one thiid; for tl>c ^ >wi say one third 
and one third of one ninth. Also vre shall have In a ffactltai thia which 

you will say thus: for the ^ y\Ki miv nml ffa- the | ycni say oia^ futirth uf one 
teuih: and for the | >ou say one half of uiie eightli uf one teutli; and for the ^ 
you j«iy one ludf of ora* sixth of one eighth nf iria> tenth; and thu^ foUoWa because 
tlie ijp]ier numliers hu\'(> cottimon hkctor> with tlie low^. Ami it » noted that 
•leviTid I harts tluit me uEirler dLHk'reui frm'tioiis cau 1 >l' nKlucwi to one fraction, 
namely b>' the parlK of ma’ mimber, a.s in this place will iw demonstrated. But 
here 1 gave the ni>ii^c?iaary inforunition to show how two fradiems that arc umlcr 
tw'o fraction lines are adiinl; vnKi iniiUtply the nuinbc^r which W'ill be under tiie 
tiruT frm'tioq Hue by tlie Humher which will be under the second, and that whirli 
results you put under a fTAction Unc;; iM'xt vk>u multiply tlie ttumbet w'hkh b 
owr tin* first frw'tion line In' the iiuniW which is iitnier tlic seeund: ami the 
number W'liich is mrr the «efi)i)d you inultiply by tla' number whkHli is lUKler 
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the first; and you odd thesie two products mkJ that which wiU reHidt you put 
tn-ef the frartioti line, and >tju vnW have the arrmigeinejit. For c-xftjnple. uv 
wish Co o^ld I and you multiply the 2 by the 5 which Ik under the fraction 
Line: there will be ID tliat you put under & fraction line; »nd you miiltipiy ttie 
I which ia mer the 2 by the 5, aitri tiie 2 tiuit is the & by ilie 2 that b 
under the fratULon line; tiieic ttill Im.* 5 plus 4+ naitiidy 9; you iitIJ liaw ^ for 
the Ij, In angtJier ’ft^iy, yon mtdtie of thtr tntf?KPr oiw' n fraction of teutha; there 
will be 10 tentlur thertrfore for the J wUI bo IhkI fitid fi>r the ^ iwill be Itad 
and thus for the | plus | will be hail w wt anid iK'frjrt^ ipiiJ] AltlioiiAb 
by the two met bods any iwtj Crartions with twii haetjun lines c^ui be retluced 
to one fraction, wt sJudi teach how to pr^Kwd subtly when the ErartkMia havt 
umlcr the fraction luiea numbers with tomnuu factors. And if you will w'tah 
to rudutv the || to fracttimi the 3 and tht^ 9 that are uiuJicr tlic 

fractioii line hA\'e a common faLtur^ and their comiuun foeb^r is 3. then you 
divide the 9 by this utimljer, luuuciv tb' 3, uaim'Iy the greatwt romniun factor; 
and that w^hicii results ycai midtlpLy liy the othiT iiumbcTt Etnd 9 n-sulta for the 
<leiKjminator iiuinlx*r. For example, n third pnil of the 3 is uiultipIkHi^ muiieJy 
1^ by' the 9, and a third fian of the 9 is mukipliefi by' the 3: utulouhuxJly from 
tin* inultlplicAlkiii the predicted 9 n^iilts: you put it under a fraftkui line, and 
you unikipty the 1 w'hirh is m'ei tlie 3 by one third of 9; there will be 3 tliat 
you keep in hand: mid >iou multiply the 2 tlml is uver the 9 by one third of 3, 
uaiuely by 1; thi'ie will lie 1 w^liich you Add Uj the kript 3; tbi re will 5 tlurt 
>ou put over the friuikm line luuler wdik’}! the 9 La put: and you will hft%T? ^ for 
the I j. ALso we wisJi to add ||. Bet'huiie the two a mtnmou facnor of the 4 
and the G. you multiply one half of tlie 4 by the 6^ or out* half of the G by the 
4. Of yoKi take one half of the producr of the 4 and tht? ftt ^md you w'ill haw 12 
tluit you put under a fraction line; ami yoti will multiply' the 3 that is owr tl»e 
4 by otbe half of the 6, and you will multiply tlie 5 that is over thr ft by one 
iialf of tlir 4; Hitd >Vhi will haw 9 and Lfl that >^u add together|: there will be 
19; ihw 19 ia put over tlu' 12 whk h wa*. put imder tlu*- fractlou lint if it is It*** 
tluu) 12: hut becaiiHc it isgreatert you divhJe the 19 Ijj- the 12; theriuotient will 
be for tlie sum of And you note that when numlH'rrt wiijj a comnioii 
huior arc put under thi^ two fraetjon Unes. ur when from their multipUcAtion 
does not result a nmober exceeding ten, then l^et^use of the prraentisl doctrine 
you must reduce tlx'se frartions to one fraction, awl haw it in Uh* place of the 
two fraetiotuf. a# we sludl show' in the following^ But I slndl put Btst Ln the 
tables written iiekiw pairs of frtutkjns tlml >011 must rethjce^ nnil before them 
[ shall put the rearrEUigeiuentff of tli£!tu; and 1 ahnlL Ix^in with j j wdikh ts I; 

next follow's | tJiat is and !«o fexth Utat are written in tbr rulltming tables. 
[p5fi| 
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Therefore tbe reamn^itienLs uf tiie afurirnrittcn frBctionh an* noted, and it is 
propo&etl to tnuJtipl}' multiply Jll Ijy i^22, Aihi 

fiimilATly if you wish to multiply |J12 by you add finst the j to the |; 

there *nll be ^1 which you add to the 12; thw mill be ^ 13; ^^imilArly you add 
the I and the there will be therefore you will multiply H 13 by J23 and 
thu:i utiderataud iti similar prohletnM^^ 


Hem Brgina Purt Four, 

If you wiah to multlpiy 17 and eighths and one half of one eighth and 
two aiuihs and one fifth of one uiuth by and four de^Tiiths and three eighths 
of one Xllh. and oue fifth uiid two fiftlis of otic fifth, then you W'rite down the 
numbers as they are djsfda^'ed in the margin: and you multiply tlu? 17 by the 
6rst part of its froctioti. iiiuncly tin* 8* nnd >xm add the 5: iind yuu multiply the 
total b>' the 2. and you add the 1; tlicrc will l>e 283 that yan multiply b>' the 
numbers whkh are under the senmd fmrtion. namely Itv the 9; and thlf total 
by the 5: there will be 12735; mja- )h>ii check whtiltiei yuu inuLtiplky] correctly 
by casting out sevens. The retudue of the IT, that is 3> y^>u luultipJy by !p56] 
the residue of 8. that is 1; and yuu Eidd the 5 tliat b ovio' the 8; the mdduc of 
namely L multiply tiy the 2., nnd you add the 1 a'likdi Is ot^r tlte 2; there 
will be 3 that is the resklue of IH-U; yxju ttnikiply rt hy' the residue td the 9; there 
wrill be 6 that yon multiply by the 5 that bi under tb** fiiu-tian line: there will 
be 30 which has resHlw 2, namely tin* residur of the found number, namely the 
12735: tifiit you mnlttply the 2 tfiai is aver the 9 by the 5; and ymi aiid the 1 
which i« ovvT ilie 5; and by 2; imd Ijy the 8 that is mider tlie first friwdion. line: 
there will he 176* kw which juu the residue thits: ytm miiHi]ily the 2 that, 
is over tbe 9 b)' the 5* and yon add tlw 1; there will be 1) wluch has residils 4; 
you multiply it by the 2; there will be 8, the resklue E>f which is 1; >tni multiply 
it by the rcsklne of the 8: there rtmilts 1, and such must be the residue of the 
I7fi: and iMV'auso it is, we know tlKr 175 to b« rorrert; thereby )uu luld it to 
the 12735; thire will be* 12U11, for whicti tlu' n^sidue is 3. which it‘suJtH from the 
addition of the residues of the numla^rs: you therefore keep it abrnt? the 17; yon 
continue in urdrr to multiply the 28 Ity \\a parts, and there rnfultj) (13091; >uu 
tbereforr* ket^ it alKAr the 28, otid suiiilArly tlie residue of it. llmt ^ 0; and >tnj 
aniitiply ti»e 12911 h)' the C3091; you iliv'hle by all of the nutnlTors whicii are 
under the I fraction lines* and you reamyigt* ttie parts of the fructiofi; and yuu 
will have tlie sought iirodurtr as is shown in the prubletn; tlie residue br that 
which results tnun tlie inulriplicatkiii of the kept rt^hluc!^ of tlu^m. 

Again if you wish to multiply j j Ijy multiply 

iIm? 19 by' tlw.^ jjarts of its froctioiu namely the 10, and \tiii mifi the 3 that is over 
tlie ID: and by tltf* 9, lUbd you oilil die 2 diat v^ over tlie 0; anil b>' thf' T, and you 
odd tlbe 2 that ts <jwr the 7; there will be 12175 that yuu multiply by the 8, and 
the 6, oinl hj' the 2 tliat is uitdrr the 4a'4'uii<i fraction line; there wiU lie 1168800: 
the reauiue of it by* ranting out elrvicna is fi; yuu keep it, and you multiply the 
1 whkh is (arr Hip 8 by the 6. and yuu odd the 5 that is mu the 5; and by' 
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the 2, H4id yffxi Acid the I whkh Jit over the 2t there will be 23 thAt you rnuitiply 
l)(j' the 7 Mjiii by the 9^ by the 10 thiit jh under the first fraetiutt brnet there 
will be 14490: the residue of it by put elewus U 3: therefore ypu add 

the 14490 tu the kept 1 lAb^iKKI; there will be 11^3291^ the residue of it is 9^ as is 
Hummed frmti 6 and 3, that are the reskiues of the said numliers. Therefore you 
multiply the 11^29 by the 10T1W19 that retmltA friuu the multipUcatiuu of the 
23 by the purts in its fractions, and its residue b>' 11 b 4: and >'pu divide the 
product by thf? numliera which are under all fo«p fraetion lines: and you wish 
to canrel the common factors that the product haw with the dividing partH: j-ou 
take of the 118329(1: and of the tenth you take a ihird: there resuJta 3944:1, 
Similariy jiou divide tlte 10&1K69 by the 3; there will be 3S'l953 that you will 
multiply by the 39443, and tou divide the product hy all the aforesaid parts, 
deleting from them j that is and >t^U will strive to arrange the parts 
in tlw abfntrwritten order, and ynii w*iJ| ha\T the sought prudurt, as is sbow'U 
in the problem. And if jyju will wish to check it, then you multiply the pesidue 
of the 39443 li>' tjje residue of the 354953^ and ytm will have the residue of the 
•KHight product. 
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If you wbh to multiply 21 mid ^ and ^ mid ^ by 32 aiHl ^ and | atid then 
you wTite down the nuiubnri^ as are displayed in the ninrgjn: and you multiply 
the 21 b>' the 3, and you add the 1 which is over the 3; there w'ill be 6-1 winch 
you mnliijily by the 1, and by the 5; that are under the fraction line; thai Is, you 
multiply the G-l hy the 20: there w'lU l>e 1230 aixtieths: and. the I which a ovw 
the 4, which is one fourth, you multiply by the 5 that is under the tldrd fraction, 
ajid b)' the 3 that is under the first; there will be !!> sixtieths. Also the 1 which 
is m^r tlie 5, which isom? fifth, viou multiply by the 4 that is unrler the isecoiid 
fraction, and by the 3 that is niHler the first; there will be 12 sixtietlm; jtiu 
theridbre add the 1230 and the 15 luid 12 sixtieths; there wdU be 130? sixtieths: 
and these ^tieths are tti H^Sl; casting out ejev'cais. the residue of it is 9, that 
will be had when the umubers are ifiultiplicd in order. Sinnlarly 3 nu make one 
frw.'t naiiHdy vtju multi ply the 32 b>^ the ajiil add the 3 that 

is ewer the 7; and you inuUiply by tlie 9. and l^y the 8; there wiJI be Ifity t fire 
hundred fourtlis. Alsu the 2 that ts mw tbt^ 9, you imJlipb' by the 8, and by the 
7; there will Ik? similarly U2 live himdreei fourths. Ip57| Alsej tlw 1 that lk over 
the 8. you multiply by the 9; there will be 9 seventy seconds which >-ou multiply 
by tlie T; thi^e will be 63 lire liundre<J fourths w'hich are added to tire 112 five 
hundred founlis. and to the 163-14: there be 16519 five huiidrcid fourtlts, for 
whk'h. castuig out elcvf*tLs. the rcaicluc is 8; next you multiply the 1907 by the 
16519, and yon divide the product by sixty timts fire huiulred fourths, that is 
by all the iiuiuljers whkii are under tJte sLx FrartkHi lines, munely with 
anti >x>u Tcwrange tlicuii, nanHirly of ^ you make atid of you make 6, 
and thus you will hare for the rearranged frartiou; and the product 

of the sought nmhiplica!ion is as is shown in the {problem. And 
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ti’jniiiiher that In KimilAjr p-mbU'niji. >1111 tiritfr put uiitkT t he fnu lion bi-rutle eauli 
other imtiibcni which hu^-e rounnou factorij; mu \ if v^’erc ]>r<jpoM>iil to 

mid thLui; monely yon tliptu to one fraction IT you will be able, nr 

to twM. by the doctrine you Icnrueti alxn'e^ and to thdcir that an‘ in the alMJVe 
tables; but Id order to :4ee tUia better, L AhnM pntfxxyi eenajii rearriuiAenieurA of 
the frartioiuf: ancl if yuu wish to rearrange of ^ yon uiake hidf. mid of 
you make ^ud for ^DU llEUt- J. Sinlilarly you will have 3 
idnee I w hnJf and will be Again fur i you will haw and thuii for 
f biwl and for the Js J bi bad and tio Lu hiuj ^ J for aud you 

will haw 5^ for ^nd for is hfid that w amd again if y™* wish 
to remraugc ^u add ^ to the ^ lirsU there will be nest you ndd |, 
niunely you nndtiply half of the H by the IS, ur half of the IS by llie K, or yuiJ 
take half of the jiroduct of the and the 18: amd whkhtfVTer way tla^rt^ results 
72; and you siiw it under a frarikni line for the lienjominator; next in order to 
IvftW the numerator number, you multiply ttie 1 which la nvrj the 8 by hadf of 
iIm* 18. aikI tha.^ r> that is lwijt th<! IS by Jialf of the 8; tjjere result 9 and 20. that 
is 29 for the ininierator [Uimlxr; thfn’foir you put It over tlie 72, arid you will 
haw ^ for tlH‘ ^ or ! finti the tlenomliintur in miutber way which imuiy call 
colunins: and it ia the smallesi uuiida^r tiivUhsI integrally by tlie b and the 8 
j\nd the 9, niunely 72: you take liiT it | ami 1 mid the i|uotieiits ore 12 and U 
and 8, and there is 29 fur the nunK'rator* And if you wLsh to st^tniTiile || uito 
]>aris with factors of 72, then you divide the 29 using tht* rule for tla- 72: the 
quutauit will la' which frni Lion you Imve in of iIh* ^U- 

Also if you wLsli to rearrange | g, then you lirid the leiisl common niultipk' 
of the (i mid tin* 8 nmi tht‘ 10, tlutt is the smallest number wliicJi is integriiily 
divided by all uf tliern: ami it will be 12(h yrui put it unrji?r a fruL-t jori line* and 
you lake ^ and j mid ^ of 120; tliere will Im- 2li and IT* aihI 12 ihat y^m add 
logethi^; there will be 17 That yxiu put ov«r the b-iHUiEUi hue thus, mid if 
you IfKjk to separate it into parts by' fact fits of 120, you divide t he d7 iLsiiig the 
rule for 120; the quotient will bft w'hich Fraction you will have for 

You taki' care tfieTpri>re to rominic all of this to tneruory, and thus wr Tf'turn to 
the subject- 


On th^ Muttipltcatwn of InUgfrit 
witk Thne ^’rjjcftun-s wtth I'wo Torfs, 


ouxnuD 

3nmr«(A 

iWuh^l^TSO 


If you wish To inidtiply 2,1 and iwu bcv^'iitlui and two thints of one seventh, 
and two ninilis umi mif.' eighth uf one ninth, mid oiU' fifth anti two tifths nf one 
tifth, by 32 and five tliirtLvnths and one fourth of om^ thirteenth, and three tentlis 
and two fifths of oo^' Xth, and five s<'veiit4'«'tiiha luid one half of one XV’IIlh, 
then yuii put the munU^i^ ha ore displavroi In tin* margini anil yuil nmUiply ttk.- 
23 In' the first part <d ita first fraction, namely by the 7, and vou mid iJh^ 2: and 
vvni multiply by' t|te 3, aihJ y«m odd tlie 2 tiiiit Is over the 3: there will lje 491 
that you multiply by the !>; mid yxni multiply \w the 8: and you multiply Ia' the 
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5. and by ihe 5 that are under the remniniiij^ t^T} frac-tioa Uiica: there will be 
8 h:JH[) 0 of wluoh the residue by easting out elevenus 5> Abio ytm jziuliiply tlie 
2 that is over the !i tn' the S that is under the same fraction hne: and juu add 
the i which Is mner the 8: there will lx* 17 that wu multiply by the 5: and by 
the 5 that is under the third fraction; there wdl be 425: and by the and by 
the T that is under the first fraction: there will Iw; ^1925 of w’hich tlie residue Ls 
1 : after thus you multiply the I w^hich is over the 5+ by" the 5 that is under the 
other, and you add the 2; there w"ill be 7 ihnt you multipiy [p5S] iw the 8: and 
you multiply by the 9, and by the 7; and by' the 7 that is under the second and 
third fraction Unet; there wdU lx* 10585, of which the residue is 2: you add the 
first three found residues, the 7 ivinl the 4 (Uid the 2; there w'ill be 11^ of which 
the rcHidiie is naiuely 1); you keep it, and afterw'ards you add the three found 
numbers: there will be !)03309. of w'liich tlw rcajidue in 0, which you kept, w'hich 
residue you look for in tlie aforesidil number thus: the 90 is divkjed firsts namely 
the number of llie tteo last tisurest by 11; there remains 2 which is coupled with 
the thrr¥ that is in the fourth place; this makes 23 W'hich is dividcti by 11; there 
remains 1 w'hich ronplcd with 3 in the third place makr^ 13 which is div'irknl 
by 11; there remains 2 which b coupled with the U of the second pJace: then." 
will be 211 which is dividetl fw 11; there remains 9 w'hidi niiipleil with the 9 of 
the first plact* makes 99 w'hich is divided by 11; there remains (J, as there should: 
imd ihb is the meihori of searching out. the check bv' numbers; you llwrefure 
keep the 9(131^)9 and Its residue iilsive the 23: next you mulrlply the 32 by the 
parts under its iiccompuiiyiug fractkms in the order that ynu multiplied the 23 
bv' its actx)nir}anyiug part,^: tliere resulLs 292315{i; you he-ep it with Jt;^ resklue 
tJiat will be 5 above the 32; and you multiply the 903309 by' the 2923155. and 
you divide by all of i1m» numbers w'hich are under thr^ fraition lines; but first 
l>ecause of the eanrellatinii that ran be done, you divide the 9tWi3t>9 hy" 3; there 
results 301103, aud you divifie the 2923155 by 1; there results 730789 tluit yuu 
multijdy by the .1011113; and you delete from the division I he 3 that is under the 
first fraction of the tippet number, atid the 4 that is under the first {racltoii of 
the lower niimberT and the rest of the numbers you arrange under one fraction 

line; the arrangement is tViu in to m ta iV sonj^hi 

product, as is show'll in the problem. And bcsriiuse you had this product From 
the division {if a niimlier produciHl from the multiplication of 301 ICli^t by 7307^9, 
you must have tlm residue of tJie product rruui the multiplication of the residue 
of the 301103, that hi 9. by the ri^iflue uf 7:15789, that is 4; therefore the resnliie 
of the above w'^ritten priKliict is 0 because riu' multipLiention of the () by llie 1 
makes 0. 


On ihr 5rtfftr Thrrf Partu nnefer E«c^j Fraction. 

Also if yiai will wish to put tliree parts under each frartion line, then such 
is tin? multiplication of by 

the proVikun; you will multiply the 11 by (lie first of Its fraction parts; there 
will be 275 h 5 that you multiply by all the numbers which are under the other 
tw'o fractiun Uiiw: ihiTe will Iw ;t55175fl0 that >tm ke^'p; atid you multiply the 
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3 tJiat n mT.*r Ifl qf the wcoud fnvtUm by the 9 hivi wu add tlie 2; and 
you multiply b>' the 2. ajjd >tiu add the 1; there taiH bt‘ SS tlml you niuitiply by 
the iiiunbcTK which arr uuder the other two fractions, tintnely under the third 
and under the first; there will 1053150 that you keep; next >tiu take the 
numbers the thud fractHMi, namely \'ou multiply the I wliid) ia over tlu^ b by 
tlie other 5 that is after it; tutd you add the 2; fUKl ytm midtlply by tlae axul 
\ou add Lite 1; there will be 22 that \'ou midtjpEy by all the numbers wrKidi are 
under the other two fraction Unroi, juuneh' under the sfH'iuul, njid under thi^ first; 
thi^re will Iw 9^2480^ therefore add the 9-12480 to the L05315U; there vrill 
be 3d6l31.3(J that you put cn’cr cbe 11 and its fractions; next >n[>u multiply the 
22 lj>' tht‘ parts of its fractious in the saiiw nity that >iou multiplied the 11 by 
its parts; tliEffe will be 14528371(1 that you put abmx’ the 22 and its fractions; 
ajid you multiply tbc 38513130 by tlie 145288710; and yon ditdde b>' all the 
parts which are under aU the frartkiti lint«: and yon will ha\'« tlie product of 
tbc sought midtipltcatiuti- Hottnjwr if you will whb to cancel thoNc factors that 
can be cancelled, wn divide the 38513130 by tlie 10 that is under the st^coml 
frnctkiti of the lowtr mnnber; becausE* xviu cun divide intt^rally the quotient 
will be 3851313; and jr'ou diiddc by tlu 3 that ts under tbc third fraction of 
the upper number; the quotient will be 1283771 that you wHU keep because it 
cannot be divided by any nitrniier showiug under another of the six w'ritteu 
friictbns; and llw others divide bj^ ndtiier the 3 nor tluc 10 in tlie way 
you divided before: next one divides the 115288710 by tin* 10 tlnU is in the 
finst frat^loii line of ilu* lower number; atuJ by' tha 7 and 0 that are under the 
second fraction: becaiuv they cnii iw divider! integrally into ihi' iiumerauu tlie 
quotient will he 230617 tlmt you multiply [p59l by tlie 1283771; there will be 
296059416707 tliat you divide b>' all (he other numbcTs whidi are under the 
written fraction, namely with 6?f? ja f^ which you arrange according 

to the givcfi method of arraugemeut; for tbe soii^t mult iplieation the product 

Here Ends the Fifth Part of the Hhih Cha^ter^ 
and Begins the Shth an the Mtdtiptication of Fractwns without lutrgr.ra. 

If you w'ill wish to multiply J by J, then tou multiply tlie 1 w'hich m ov'er 
the 3 by tlie 1 w’hich is over the 4; there w'ill 1 wliich viou divide b>' the 3 mid 
the 4 tluvt are lurdtv the fraction hues, that b with or the quotient will 
be uT that is one twielfth, or one of Xll parts of the imity; whenci: ''fw 
are able to iuiow how iniKii it is vi'lni^n you multiplied ^ by 1; thus you know 
liow mucii it is if you talce or f-|; uud this same thing you see from all the 
parts, becmise always tlie mulUpUration of any piuls in' luiy |>arts ttvakes liow' 
much la taken by one of them of the other; because ns 1 is multlpllA^l by|. tlten 
^ is taken; therefore as one third by one fourth b multiplied, theti one thinl of 
one fourth b takim; mid thus from the mukipLk-atlou of one third by one fourth 
resulta one Xllth. 
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On the 5ame, 


Abo If you will wish to iiiulttply 5 by' tlwiy j'vu multiply the 2 iboi m 
the 3 by the 3 fhnt h ffliier the -1; there will Iw ti rh»t ttni divide by the 3 and 
the -1 that ure uniter the fraction lines: the prtxluct wilt be ^ of the unity. 

On the Same. 


Also if jx»u will wbli to niuklply | by tlieii you nmltiply tlie 3 by tlie I whicJi 
nre over the fr&ctivfi Liiuai: tliere wilt be L2 ihat you divide by the 7 and the 
9 that are under the fraction lines: the pnxlLirt will be ol tlie unitv^ that 
U XU riixty-thirrid c>f the unitVi that is tiur 21st5 of the unKy^ Amt this >'ou 
find in two wav's, [mkvd the first way you divide the L2 and the 63 by the 3, 
becAiiSP this division of each of tliein is integrally taken: ttie qiiotieiim are 4 and 
21; whi'iice if ytru will divide tlie 4 by the 21, then the quotient will be ^ of 
unity. Or in aoutlier way you had to divirik 12 with you dbrnle hist tlw 12 
by the 3; the ijuotwnt will l>e 4: diiiilarJy ytai divide the 9 bv- the 3: ihc fiutnieiu 
will t>e 3: and still you divide ttie 1 by tike 7; the quotient w'ill be ^ tliat is one 
seventh id unity and in mlditioii one third *»f one seventh, which is aa much a» 
four twmty-firsts- 


CJn fAe Sttme wutA Two f^arta under a i*’racfM>Ti. 

If \\>u will wish to multiply ^ In' then yijn write tk/vii the proTdem as bt 
shown here; and you »iU multiply the I that is tifver the 7 of the upper frm^tion 
by till' 2 that ia uucUt the same friwtioi], and yon add the ] w'hlrb isa over the 2; 
there will he 9 that >*011 write abgvi? the sitnilarly you mukiply the 3 that 
ig over the 5 of tlx- Itiwei' braction by the 3 thiit h; under tlie sanx fraetjon: ami 
you add the 2 that is over the Maine 3: tliere will be 11 tJmt you write aben'e 
tlw and jxuj will multiply' the 9 bj' tlx 11; there will be 99 that yon divide 
by the 2^ and by the 7^ and li)' the 3, and by the 5 that are umjer the baction 
lines; the product will be of the unity. 



On thf ^«njc Thm? Parts unrfrr One Fraction. 


Also if you will wish to niulLifdy one frartiun «ith three paztii uiuler its line bv' 
another fractiou with three pjins imckr its line, we sutv j | liy j tJieu you 
write ihm'n thi^ prohk'iii, and you will multiidy the 3 whi^ is over the U 
I be blither parts lunbr its frartiou. that is by' the 8, ami you add the 3, and lu' 
the 2. ajifl you add the 1; there will he 39 that you write alnA'C tlw J ; neat 
>Tjti multiply tlx 7 tlmt m over the 13 liy' the itartfl of its fracthm. that h by' the 
and you &cld the 4t aikI by the 3. and you add the 1; iherr will be 202 that 
you write abovT the und you multiply tlx 59 by tlx 202. iiihi vou divldi' 

by' all the pumbera wtikii are undtT eixli fratiioii. (if wludi an arrangeiixnt is 
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On ikf Samt linf/i fViicftona* 


II (t 

H 


n v: 



If .vuu wilJ wish to lUuLtipiy by f then ™j nTit* drwu the iifobLi^n as \s 
[tlKJwu here; him! yon multiply the 2 that is crtw the 3 by the 4 thiit b uncirr the 
wttjnd Eractii>u: will be 8 you nmltiply the L whit^i is over the surne 

i by the 3 that Is tinder tlie Gr»t frartioii: there will he 3 that yoiii adet to the 
8: tberm will be 11 that wu wnle alxrte the 4 m-xt you rtiiue to and you 
multiply the 3 that is over the T} hy the 6, and the 1 whudi b owr the iiy tlte 
% and >Tj^i luid them together; there will be 23 ilmt >tju above the J 
and >'oii multiply the LI by the 23; there will lie 263 that, ynjtu divide hy ah the 
tiiunberft whirh are under the frartions. 


On thr Samr ufith Tw€t Paris tiiirfer Enth. 


And if you will wish to pm two luuts under earh fratiltjii. iik with and 

then >1011 write dtjwn tlw* prahh^nt aud >tiu trmJtiply llie 4 tiuit b over 
ibe 7 by the parts of its fracthin. that ia by the 2, mid you atld tlw* 1; there will 
be 9 that >oii tnuitiply by the 8 and tlie I thut are iindpr the Herond Fraetion 
side by side; there will he 288 that vou keep: and you mult jjily the 3 that h (att 
tlie 8 the parts of its tractioii, tiauady hv the -U iuul >Ym itdil the 1; there 
will he 13 that you nniltiply by the 2 aurl the 7 that are umler the first frartlon; 
tliere will be 182 that you aild with tlw 288: tlwre will be I7(J that you write 
above tlw up|XT fractkjiis; and similarly you fiiiilti{>)v in the samt' w'ny tlw’ two 
hiWTr fractions, and you will iiayv frrjin this nmltiplicatiuii 1107 that you write 
above U* lTartir>ns: and you multiply tlvc 470 hiy the 1407, and ymi diviile by 
ail the iiiiiiibei?i whirli are umler tJu' frJirtioiiti: and yoti will liavr ihe sought 
rmiltiphratian: liowev'cr if ifoii wish to cancei whert^ ytuj can, unuiely ytut divide 
the 1407 hy the 7? the quotient is 201 that ytiti divide the 3; the ijuulieiit is 
67 that you iimitipjy by the 470; therf* will Iw 314*10 that you divide by h 1] the 
numliers w'hirh are t>eiieath the fractiutus exci’ptiuj; the 7 anrl 3+ liy wtiirh you 
divkletl tlw 1407^ And you wdl arrange tbo given parts under ii frar tlou line; 
the pfodurl will be j ^ s ail ^ f^T ^hls is I lie way you can multiply if thr«? 

or nuire parts are put nmler tlic fraction lines. 


Rt »*due I7 t:! 
moiinto ^ ( 
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4H 


Ori Thrit ErnrUotis. 

If you w'hih to intiltiph' by m. then you write down the pti^blein and 
you l>egin to multiply tlic iipp^'r hractioTiiii, tuiiiiely the with thetiLselves 
thus; you will multiply the 1 w'hidi Is i>ver the 3 by the L that Ls umler the 
second frai tiun, and by the h that Ls under the third: there will be 211; aud you 
will nmkipty the L which is ovxt the 4 tjf the second frattiou by the 5 that is 
uiKler the third, athi by riie 3 tluit is uiitler the fir^it: there 'nill Itr and you 
will miiltiply the 1 which is ovvt the 5 of the tldrd fraction by the 1 that in 
uikIcp the seroduiT and by the 3 that is under the Qrrit: then^ will lx? 12 that you 
arhi to the kept 16 and kept 2t); there will lie 4? that you ivrite^^ over the 
the problem: after this you do slmilArly with the 4^^, and you wdll have 14!) for 
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the sum of tht'iii which vrm write flbfive the U J; au<J you will multiply the IT 
liy the VI!}; thore will be 7()fJ3 itmt dividp by nil the part^; aiiid you AtTAtige 
them: the proiluct will lx- 


On ihc Same wtth TvfO Partu tjAder Hach- 

Also if >xiu will wish to jiut two {Hirts uuiler each fractioii. as ^ hy 

si then TOU wTite dawn tlw problem, and you multiply the fiiwt of the 

«PI>CT ihiw fnu'tions mnong ltiielf+ w'hirh w the 0 thal ei over the 11 , by the 2. 
and sou add tlie 1; there will be ],3 tliai you multiply by the LO and the 3 that 
ate under the seeoiid: and all lj>' ihe [I Mid the I timl ttre under the thJrdr there 
w'ill be 1 lt>lU that you hrep; auwi you multiply the 3 that is over the ll> of the 
second fraction by' the 3 that is under tthe ftartiun after it: and you add the 2 
that is <nTr the same 3; ilwre will 11 that yxnl multiply by' the niHl the d thfit 
are miJcr the third fractinu, and by the 2 imd the 11 that are under the 
there will btr 8712 lluit you ki-ep; iinil ymi multiply the 2 that is over the fl of 
the third bartioii by the ■]„ uihI you add jfD^lj the 3: there will be 11 that you 
umltiply b>' the 3, and by the ID that Is under ttie lUH'uiid frATtkiii, and Ijy the ? 
and the 11 that am tinder tlie first; then* w'ilJ lx* "JGtJ that you add with the 8712* 
and to the kept l lthld, tliere will Iw? 30012 timt you wxlte abow in the pmbLnm. 
Mexr. you imiltiply tlte kwrr thiee frw iions by ihernatdves, and there will be fur 
their sum 27011 that you write uwr the fructmiui; and you multiply the 30012 
by the 270M, and yxju divide the prothjet of the muhipUrAiion by aU tlie parts 
which are under tlie friu'lions; and you will have the suught niultipJicatkHi, Or 
if you will w'isli t licuce to ciuicpi, you rlo su aci'ordiug to that w^'e sliowed above, 
and you ftill ha\Tc ^ f the .si.iuglit nujJtlplh^tiO'n. IF thit^e piarts 
ore truly put under eoth fraetkiu line, or if uvjre Fractions are similarly put 
with the iuteger^. or fullow'iiig the ijiti-gtTS> then you will lie al>le subtly to wx>rk 
e^’erything by' inuKTery' (d the nlxAv, 
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Here Beytmt ihf Seventh Part on the MaiUptieatioTi itj 
Nti7nbrr» nnd praeti&tti irfrtcA TerminAte m a Ctreie. 


If you wisli to umltiply 11 anti four nintlis^ and Fivi^ eighths of four ninths, 
and two thirds of five eighlLs of four ninths, that is written thus. H, by 

22 and six -seventhH uf eigtit ninth.M of nine teiillis. that is written thus, o l| ^^ 22, 
then you write duwti the pnddcrti, ami you multiply the 11 Ijy' its IrArtktri. and 
the multipUcAtion Is thtts: the 11 multiplied by t-be 9+ anil the 4 b aildeti. 
and tluH is 103 ninths whiih is multiplusi by the 8^ and there are 824 suxienty- 
sccondst to w'hich is added the prodiirt of the 5 by the I that teos'er the fraction: 
there wall 1 m? S-l I Nesi'irty »eroUiU: because the 4 that is over tlw 9 \a miiLtiplteij 
by' the 8 there rcsmlts a niimber for which the ratio of thi^ liuught riuiriber is to 
the product of tlw Q by the 8, an the ralio of 4 to 9. Therefore 32 Ih ^ of the 
72. AImj tlie ratio of the proiJuot of the 5 by the 4, namely' 2(1. to tlie Nought 
uumtxr is a.s the pruritict of the 8 by the -1. uameh' 32. is to th<e rutki uf the 
S lu the 8. TIjtrefore the 2(1 that ts priwlucetl from the product of the 5 by 
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the 4 is five eighths of four uiuths of 72, aiid thus ta 20 sevEi:ity'-H?roiui»: next 
the &14 is [iiultiplied fjy the 3> and to it is iidded the 10 that results from the 
multiplication of tlie 2 the 5, ntul the J ihat is giver the fTHCtion; tiiere will 
be 2572 two huiidrcHf sixteenths:; vou keep it iil>ove the IJ with its residue that 
is taLken in order, namely the residue 11 is nmltipLietrl by the mdtiue 9, anrl then 
the 4 is addetl; the residue k umkiplit^ by the S, and the priiHuct of the 5 by 
the 4 is uddiN.!; tlic residue of the sum is multiplied by the 3, and the product 
of the 2 by the 5 is added, and multiplied by the -1; the residue of tlie result is 
the reshlue of the 2572 ba* resting out eleveijs^ and is U: next you mtdtiply the 
22 b>' Us fractions, which is done thusr the 22 is multiplied by the 10, and the 
product is multiplied; tyy the 0, utid by the 7;: ttu!! eptotieut is 13SGU ai.x hundred 
thirtieths to which >t>u add the product of the h by the and by the 0 that is 
over the &acliun, uameLy 132i there will be 14202 mx hundred thiniotlts: vou 
vL'rite it nbmx? llie 22 with its nwidue that is 3; aiuJ ^.mu multiply the 2572 by 
the 14202, and y^ou divide t!>e ptfxlujct by all of its ];tnrta which are tinder both 
fractions; liowever you will ciuictI tliat wliich coji be canceUeri, and you will 
have the prothict of the gi%¥ii multiplicatiou ^^-^27tL 

.And if you look tu separate again iJito pAita of unity, tiieu 1 sliall 

dmjbly demoiiHlrate Imjhv to do it; you multiply rirst the S by the d, and Iw tlie 
3; there will be 216, of which >'ou mivke columns; and you take ^ of it; lliere will 
be 96, of w'bkii >tju take there will be Gfl, of w'hich yrm take 5 ; there will la? 
40; you tlierefore add tlie 96, 60. and 10; there will he 196 that ytni divide by 
the 216; the (piutieiit will lie that is or otherwise >xju multiply the I limt 
is over the 9 by the 8 . an^l >*00 otid tlie prutltict of the 5 by the 4 ; their will be 
52 that you nmltiply by the 3, ami you ivdd the nntUj]ihratLoii of the 2 by the 5- 
aihI by' the 1 , namely tO; there will lie Himilarly 106 divideil by' 8 , 3, and 27 that 
iu^e uuder the fraction: the quotient similarly will !»• [p62; Also if you wish 

to sejMintte into parts of unity, tlwrn you multiply the 6 liy* iJie 8 , and b>' 

the 9, namely tbl>fe that are ovor the fraction; and you will cancel those which 
you can cancel; the quotient will be ^ that is And if you wwli to multiply 
by ^ij ' then yon wTite them down ns is dhf|)layed in tlie margin, iiml 

you miiUipi.v the fmind 196. naiiie'ly tlie number of th 4 ? upjW'r Fraction, by the 
432, iiamcly by the number of the Ujh^lt: anii you divide th(‘ product by all the 
nunibers w'hich are under both; and ytju cancel: the proilucf will be 

If you w'ifth to multiply 11 and tievrii tenths, and four nintlwif si'veii tentlis. 
otifl three eightlis of four uintlu^ of e^'CU tenths, plus hvr elevimths. and live 
fiixtbs of five Xllhs, and thfw fDOrths of Sv’e hixtlis of five Xlths Fjy 22 and 
three eightlis of four ninths of swven tentltn. plus three fourths of five sixths of 
fi^n' elevenths, then you wTite this d<fw'ii as it is dbqilnyu^l in the margin: hihI 
you multiply tl«* U by the 10, and yoti add the 7; and you nndtiply the 0, 
and you add four sevens; iukI wu multiply hy the 8, and you add thrrt' Fours 
timett 7; there w'lU be 8732, and you multiply by llic 11, and you multiply hy 
llie 6. ajid Sotj, Uitdtiply by the 4 that is under the otFier fratMion; there will be 
2305248. And you multiply the 5 that is gver the H by the 6, iuid you luhl 5 
fives; and you tiiuHlply li^' tlie 4, and you mUl tliree timm 5 fivm, namely the 
mukiplicaiiuii uf I he numbers W'bich are over the ffat'tkiits; there will be 295 
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that >’<qu multiply by tlie iiiimberfi whidi are luider the tim fraction, namely 
b>' the 8, and hy the 9, and by the 10; there iftill be 2L240U that >t>u add to 
the other fouiul number; there wUl be 25176-)8 that yon write above the U; 
the residue, casting out sewns, is 0; and you multiply the 22 by its £ractionj!i, 
namely by the 10> and by the 9^ and bv' the 8, imd you odd the ruuJttpLication 
of the 3 by the 4 by the 7+ namely 84; tliere be 15924 that you multiply 
by the 11> and by the and by the 4; thetf will be 4203936, And to this you 
add the multipJicatitun of the numerator of the seeotid (ractkpu by the liumbers 
which are under the first fraction, namely the 75 hy the and by the 9^ and by' 
the 19^ And 75 results fmm the mtiltipUcation of three times 5, and by the 5 
that is over the frnrlk>n; there will be 540410 that >-00 add to the 4203936; there 
will be 4257936 that you keep above the 22; the residue is 4; next you multiply 
the nuinljer put above the 11 by the number put above the 22, and you divide 
the product by ail the numbers which are under the fractions, and vou make the 
cancellations; ainJ tvju wull hav^ the sought product as is shown in the problem. 
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Herr Be^in^ the Stventh Part oj the Strth Chapter 
on the Mulhpiicution of Parts of iVtimierj ttufA Frorffonj, 


If you will wish to multiply | of |29,, that is written j20 by ^ of §38, 
that i.s written thus, 1.38 then >tiu write down the problem as is shown here. 
.And you multiply the 29 by its fraction that is after it. namely b>' the and 
TOU mid the 4; there w'ill be 207 that you multiply by the 3 that Lh over the 
other fraction that ia hefnie it, namely over the 5; there wdll be 621 that >tiu 
write above the |29 similurly }t>u mullipLy the 38 by its ItBCtion that Is after 
it, iiameJy by the 3, and you add the 2; there will be 116 that you multiply by 
the 10 that is over the 11; there will be 696 that tou write abow the |38 
.Arui you multiply the 621 by one third of 69G. and you divide by all the of 
the ports of both sides, namely with ; and you will haw |t^ 374 for the 
product of the sought multiplication. 


621 


6% 


3'™ 11 

^-2-1374 
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On the 5nrne. 

.ALso if of ^33, that is written thus, f-§33 you will w'ish to multiply 
by ^ of 1^^244 tlien write them dow'n as they are dJsjilAyed in the 
margin; tunl you multiply the 33 by its fraction that is after it, namely by' the 
9t and you add the 5; and multiply by the 7* and you add the 2; there will t>e 
2116; next you multiply the 3 tluit is over the 1 by' the 5 and the 1 which is 
owr the 5, by the 4; there will be 19 which is the iiumt:>er of the two fmerions 
that are Ijefore the 33; and [p63] by tlie 19 you multiply the 2116; there will 
be 4024)4 that you write above the ^33 you take the residue, costing out 
thirtcens, in the order that we muUipUedt w-bteh is 8; and yon write the 8 above 
the 4G204 in the problem. Also you multiply the 244 by its fractions tlint are 
after it, namely by the 6, and you add the 5, and by the 11, and you add the 
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inuJtipIicntkjii of tlie 1 whieJi u rntr tlic 11 by the (i; there will lie 1616b that 
wu multiply by tlie uiuaher of the fniclioti timt liefore tju^ !Z44 h namely by 
the 13 thttt ari.Hes [roiu the jiiuLtiplieatioti of the 3 that ovl^ the 7 by the 4; 
mldccl to it ii? the I which hi the 4: there will be 2KI145 that you write 
aljove tlje 244 aiuJ iUs fractk>n.s. AikI hIwt it you write 0 which is the residue of 
it by 13: and you multiply the 411304 b>' the 210145. and vou divide the pro<luct 
of the muttipheation b>' all the parti$ w'hieli are under all the fractkitiM;. Ami 
thus you will have the sought uiulripLication. But if the i-njioellatiou method is 
used in this inultiplimioii. then you divide tlie 40201 by the 4 that m under 
o<H> of the given frartioii.H:r the qiiritieut in 10051 that s'^ju keep, fua there can be 
cajKielhHi nothini; further from it. Ahio you divide the 2101-15 by the 5 that is 
under the other fraction: the quotient ik 42020^ Ij^' which >iini multiply 10051; 
and >tni djvklc by all the oiIkt parta; the cjumk-nt will l>e 


On the Same u^ith Afani^ Part.f. 


aiuoifeM 

iWuhi i hvn ^^ ** 


Abo if you will wish to multiply of ^^-^^42 by' of |^^3;J1, tlien s-tKi 
write down the pitiblem* and you l>eRin to multiply the 12 b\' its fraction that 
is after it; there will 30644; fuid you tnlu’ ^<d you liiKl tlu.^ numerator 
(t{ thi‘ fraction; uaitieLy vou multiply the 5 that is over the tl by the P, and you 
odd the 3; and wn multiply by the 7^ and yim add the 2: rlicjc w‘ill Iw 303. by 
whitii >tm multiply 306-M: there will t>e 921^5132; next yi>u find the immetator 
td tW lowvr fnKTticm; wu will multiply the by its friution that is niter itt 
namely by tire 11, lutd you add the 3 that is owr the 11; and you multiply bv' 
tlie 5, and by the 3 which is under the same rrnctiun, and to it >t>u arid tlie 2 
tluvt is 01117 the 3; there a'ill be 5-1662: and >t>iJ find tlie numerator of whicii 
is -179, by which you multiply the 54662: there will be 26183098 that >t>u w^rtte 
over tbt^ 351 and its fractUjrLi; ancj y^^u multiply tlie 0285132 the 26 L>831.198; 
and >iMi divide by all tlie parts udiich are umler all the fnu'tk/iis, mal you raiirel 
thence thotie that can be cruirrlled; and you will have iqi ^^ n 

for the sought muhipheation* as is stiown- 




Chapter 7 


Here Begins the Seventh 
Chapter on the Addition 
and Subtraction and 
Division Of Numbers with 
Fractions and the 
Reduction of Several Parts 
to a Single Part. 


We thnrrforr jsejwrate thrdiapter into six partii- 

In thf first part shall demonstTaie (lie addition of one fraction with 
a]ioi:lH!r, and also the subtrurtian uf one fraction finr^m juiotlier^ iind the t)ivisH>ii 
of one fraction b\' another. 

[ii llic sc'ctMidf the tuJdition and subtnu';th}ii oF fr»i:Lioii^ from two, ajirl 
the dit'ibioii uf one by tlie other. 

in thc» third, the {Jieiski'ii uf ttiiep^rol niiiml>rrt» by iule||;em and fractiorui. and 
vice versa. 

In llw foiLTlh. the addition luid hubtrartion and division of inteijraJ numbers 
Tilth fractUnLH by inteficrs with fraction!?. 

In the fifth, however^ we tearh the iiddition^ subtraction, and di^iijJDii of 
parl.s of iiiimbcM’!'? with frnctioitH- 

In tlie Inst we also show^ tlie rednetiem of several pnrts to a idngle part. 
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On thf q/ 


if ypu will winh to wid ^ iifld tlK^ii w»? y^u do this in \vAt wha's, 
finft indeed ftrcordiiig Co tbo conutioti nk’ay. Vou hnd a nutiibt^r for whkh | and 
^ of it an inTi*Kun; the iiujubcr b finjinl thus: yxiu iiiullijity the 3 by the 1 that 
are under the frnrtiuiirt: there viriLl be 12 ; aiid | of it are foutid; and then 
titju take a third of it that bt 4^ and n fourth of it that is 3, and >*011 arid tlicin 
together; there will l»« 7 that \t>u divide ij>' the^ 12; the quotient will be that 
bt aeiTETi of twelve iwts cif the unity. [f451| 

Ahicj Will irttieriA^ise W'tite tkiw'n in this way; and ytni midtiply the 1 which 
IS the 3 by' the 1: there will he -1 Thnt you WTlte above the and the L 
which Is us'if the 4, ytiu tiiuJlif^Jy tiy the 3: tbert'^ milt ht* 3 that you write above 
the and yrju arid lliem tcj^ther; then will i>v 7 ihiit you divide by tjie 3 and 
the 4 thnt ate umier the frartiouH^ that is l:y 12; the quotient similarly will bf 
for the addition: and you know this is to fuid 3 and \i wdiirh is 11, timt arc 
ports of the unity; they are indefxl of the unity; ami thu? you untlenitand for 
the addition of nil fractions. 


On the Subtmctwn 0 / ^ /ram ^ 


And if you will wish to suhtrart ^ Fr%ini tlieii the 3 that ts written above 
rhe ^ that is a qiiarif*T of 12. yoti subtrwt fruni tb(’ 1 that Ls written above the 
I that fo a thin'i of 12; there will renudii 1 whkrh vioii clivide Iw the fourwl 12. 
or by the 3 an<l the 4 that are uridef the fractions; tlic ditferenee for the said 
suhiruiCtiou will be that is Atul If ynii will W'ish to divide by then you 
divTcle l;y the 3 the 1 tliat is hJxivt the and ye^ii will has\' fur the fmctiun 
and integer- 'I'lie ratio of 3 to ^ for eXHinpJei. is os ilie ratio rif twtdwfiild 3 to 
iwvivefohl that is as 4 is to 3« iwj is | to rhen'Core the djvburm of ^ iiy ^ 
results in the sttnie which results from the division of 4 by 3; or in another way. 
as b said, if you divide | b^' tlieu jt is audiTstuoii to be four of ttui*e [unrlH fif 
ihv Unity. Therefore qUiulmpte the parts, naniciy qUialnJplr'^ one third. Eiiippens 
to lie four thirds, namely ^1 . ha I said tieibn^ And if j'ou wish 10 divide ^ by 

an/j you know kow' mu«ii tuippens to be one part of unity, tlu'ii >*00 divide 
tin* 3 put above the Ijy the 4 put alwive the the tpsHimt is an tlie ratio 
of I to ^ is AH \\w ratio of 3 to 4, w Ofi tlms? tirtit^s in to ihna* tiirww riAniely 
it hapiiens Co Ih* ^ of unity. 

Also if v-wi will wish to add ^ and then you sinuiarly tind of wliat munber 
ti I ]iart and a ^ part ore ititegyid^ thus: yon will EiiuJlIply tlie 3 the 5 tiuit ore 
under the fractions’ there will bt- 16. niid by this uumlaT is fisind ilterefuce 
you take ^ of 15 that is 10. and ^ of 15 Ihat is 12. suid you add tljpni (jjgeilier. 
tlKfe will be 22 ibal you divide bj’ the 15: the quoiicnt will be for the 
additkin of | msi 

Abo .vxiu wrile the || in luiothirT wuy, as is shomi in tin- marp^n. and yuu 
multiply the 2 that is over the 3 hy the 5; there will be 10 that you write tdarvi.' 
tlK- and you multiply the I that » over ijic 5 bj’ the Z: tlunv will lie 12 that 
>TQii write ovvT tile | in the pcxibleni. \'og ihfTcfiure whi the 10 to tlie 12; iheje 
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will be 22 iw above; atid you divkle by the parts which art under the hraciiuiiit. 
namely with the quotient will be ^1, it» Ls sh<mTi In the prabWm, tiiat in 
1; and it ik found in anultier way. 

IViiiy if yoa wiH wish to trubcract ^ from |, then you find 10 aid 12 as found 
fihow In' cither von wish of the two dranibed whvi»l and rau subtract the 10 

T f ■ ■ 

from llie 12: ibete remaius 2 that >iou divide the parts, nainely with the 
qiiotirnl wlU he that is for the difierence of the sou^t imbtraction. And 
if you wish to divide | by |* then >t>u divide the 12 by the 10; the quotient will 
1» J 1» and the qu^dient from this division happeji# to be one and a fraction. 
And if you wish to divide | by then you divide the 10 liy the 12: the quotient 
will be I* 

Thr Additiort o/ | and 

.\bio if yxju will wLmIi lo add | ajirl ihen you neek similarly a tiuniber for 
w'hich I and ^ of It will be iutt^era: you will therefore multiply the fi by the 
10; there will be (KJ; liowever there is fmind a smaller number than fiO, And 
this hapiM^ns bwaiww' the 6 and the 10 have a rommon factor* namely with 
berauap both of the numbetv are divided laiegriiUy b>' 2. Whence you divide' 
the tiO by the 2; the quotient is 3l>. of which still i» found | oikI you nm 
indeed find thb 3Q in another w^a>v naniely >t>u multiply the fi by half the 10« 
munely by 5^ and there will l^e 30; or you multiply the ID by half the €, that is 
by 3, and there siniilai'ty will be 30; and \tiu take | of tbe 30 that is 25, and 
>'ou Athl of th(' 30. that is 21; there wilJ tie -LG that >-011 divide In' the 30; the 
quotient Ls ^1^ that is ^1. [[.i65| 

tin fhr 5crne in .^noffier Way. 

Also in another way write thus, 'j^l; and because the 6 and the ID llmt are 
umter the fractions have a common factor, namely 2, you diviilc tfie 10 by the 
2; the quotient us 5, \iy which wu tnitltlply tlie 5 that is over the G; there will Ik? 
25^ as was found abote for | of 3I>. Abo you. divide the 6 by the 2; the quotient 
will t»e 3 that .vou put uotlrr tin* 6 whidi jvn iriultiply 1^ the 7 tluU b over the 
10; tlie quotient will be 21 Fur ^ of 30; >'ou iherefore ad<l the 21 and the 25; 
there will be 16 that \t)ii divide by half the ID. and by the 6, that b with 
or by half the 6 and by the ID* tliat b with the quotient ia which is 
eqiud Ui or ^1. 


7’Ac ^ufrtrucfion of ^ from 

’IVuly if wu will wish to Mibtrnct from |t then you (irid 21 and 25* anti 
yuu Hubirart the 21 from tlie 25; then? ri-mains 4 iluit you. divkle by tlic 30. 
or liy its factors, that b with the quotient » for tlie difim?nce of the 
sulitrnrtion. And if vou wish to divide | by then divide the 25 by the 
21; tth‘ rpmtlent will be ^ L. And if you wish to divide by then > 11 ^ dbddi* 
the 2L Iq' the 25: the quotietit will Ijc 
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Agfdii if jiiu will wish to «uld iUmJ thru yuii find n nu[nl>er ^4 which >t>ii 
call lake inte^ally ^ and which lUua. Ls fu^uidi Ikslauw 3 js a riHUimin Faf tcir 
of the G BtKl the 0, >iou divide ihe fi by the 3; the quatictit will \k 2 that tou 
uiultiiily b>' tlw' 9 l there will Im' similarly i>f which Ls found | luul 1; whence 
>!:»] take 1 of tlie IS tiint 3. juid mu adrl it to | <d the 18 that is LO; there 
will l>e J3 which you divide by the hutora of 18; the qiiotjeut will be or you 
w'rite tlie part.s in anotljur wny, ha u shown here; ami you multiply the I which 
is over the G, by a third of the InvaiLHe uf tlteir rontnion fnetor; Uhtt will l.)e 3 
that >s>u write ubos'c tin: aud you mulUpLy the ^ that Lh ov'er tlic 9, In- a third 
of the G, namely by 2; there wilJ t>e Hi that you w-rite alxuve the and you add 
the 3 und the 10; there will be 13 that you divide by A third of the product of 
the 6 luitl the 9, thiit Is by' 18; the quotient will Iw ^ for the additioii of them, 
as is sliuwti in the problem. 
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77tr ^^u^tnaefion of ^ from 

Truly if ycHJ will w'i^b to subtract | ffutn then yirii hud the wnlleu 3 ajid lib 
and >*011 subtract the 3 from tlic 10: there w‘ill result T that ntcefurJinK to the 
aforewTitteii ruU* divide by 18, c>r with the rule that, is the quotient w'ill 
be ^ fi>r the dilfrrence of thpe ,said subtmttioti. And if you wrab to divide | by 
iJnfu you divide the 10 b>' the 3 that is writ ten ahent? tlw L the quotient will 
be ^3. And if yiiit wridi to divide | by I hen yau rlivide the 3 hy the 10; the 
quotient wril be 


The Sr.totid f^art nil ihe Addtttoji und 
of Two fVnciionji Adtletl Toyrihi?r und There Dtvmwn. 
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If mu will wish to add Jitid then yuu set? in w-hat uumli^cr 4, 
have iiite^al parts, w'hich Ls seen thiLS; yon multiply tof^ether all the luimlK^ru 
wiiich are under the iractitms. namely the 3 I)}’' the 4. ami by the G, and by tlie 
7; thnn^ w'ill be -120 that h) tike least cuanuiou niultiple of the slated nunibei^, 
that in, W'LicJj Ls the sruaJk?sl number iu wJilch the parts are found as factors; 
It is the pnjduci liecause they liavr* no fnetors In ^tunriiou in their mcnpositifiji 
rules, nwn-fc.re you take 1 of the 1211 that is NO, and >1111 mid it to a quarter 
of the 420 tlukt is lOG* aJkd to a hfth that is 84^ and to a seventh that is fHh there 
will be 389 w’bich you divide by the -J20: thf; (|iioEienl l 4 ^ for the addition cjf 
aforcuiamed ffatniniis. And it is the some finding the number of w-lnch 
rtit* iiilegers. We ronid iinh'Hpd mid tlu' nujjit>er^ 11 mul 11 ucturdtrig to 
the techjiiquft, namely thut in whidt liie fractious an? written ns displayed here; 
iind you multiply the 1 winch Is twer the 3 by the 4, and the 1 which is over 
the -1 by the 3: there will l>e 7 that you multiply by ihc 5, fuid by the 7, that 
are under tJn^ oiIilt twi> frm'tions on tike otJier side; there will be- 2-J5 ihat is 11 
of the* 420, us wi? found abom; you r.hereftjre write the 245 rtl>ove the in the 
problem; [fiOdj next you take the and >t)u multiply the 1 which Ls over the 
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5 by thi* 7, diid lli* 1 whkb Is uvi't the 7 by the 5; there wiU be 12 that yau 
zimltipLy by the ;l nticJ the L that lire umJer the frartiotuii: tlwre will be 11 1 that 
is H {if the ^120^ yuu ihen'fttre wrilc the 1J4 above the and you add the 144 
to the 24^i; there will Lm* tlint you divide by the jparts^ namely with 
jidH you amitif^e the iitated piirtK: the quotient will be that lb 

The Suhtmetitin o/ 


IVuly if you wish to ^tuliiratt ^ rroin tlH;ii you find the fifortinwittiojied 
2*15 and Mi by whirhewr vxrtj wiah tif the two Kjui’ndent desicrilwd methrKts. 
and >n>u i^ubtroct the M-1 Frtjtu tlH'^ 245: tliere will reuuuti lOt tbaJ:, foLlow'jng 
the ftbovefliTitten rule, >-ou liivide w'ith the i)iioticitt will be |y for tin? 

diSferenre of the said subtnirtion. Howe^^rr if ^nou W'ill wish to divide the 
by tlte then >'ou dinde the 215 with the rule for the 144; wdl Iw the 
qTKVtient- AjkI if yon divide the 14 J for the rule fur 245* then you will liave 
for that which occurs from tlic diviakiti of by ^ as k i^howti in tlie probleru. 
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Also if y\m will wish to »ul<l ^| luid ^ tht+ii tou find the numbcT iu whith art* 
found the factors of the deiiominatoni, imd it will be 2520 whidi is the product 
of the Fuux tiuiiiliers which are under live frut'titHUt, and are not found in b smaller 
number, those four not tiAviiig uiiy conimon fociars; and vou take | of the 2520 
that U 1512. EintJ you odd it to | of the 2520 that is 72ft; there will be 2232 that 
you bH?!!* Vou take tin* | j of tht» 2520 nlm, that is 1505 hi that iiui odd to tht* 
kept 2232; there will bi* 3737 that you divide with the rule for the 2 h 520 that 
is J^ the quotient is J L Also you write the fractioiLS in another way, 
as is distilas'ed ; and you be^n with thus: you will muHiply ttie 3 tliat i« 
over tlie 5 by tlu" 7 that is under thi.' j[T3u:tijOii; tbere will be 21- Also you will 
multiply the 2 that U over the 7 the 5; there will be 1ft that you add to the 
21; there will lie 31 that you will multiply b,v the other parts, natnely by the H 
and b>- the 9, tlmt is by 72; the product will be 2232, uiid b>' of the 252ft 
found above; y£>u write therefore the 2232 a1>ove the and you take j | of it; 
and yon multiply thi^ 3 that is nwr the 8 \iy the 9. and the 2 tliat is uvw 
ft by the 8, and >'nti odd thofii tot^ether: there will lie 43 that you iimitiply by 
the other ports, namely lo' the 5, and by the 7; there will be 1505* as wt found 
alxA'i' for of the 2h520; you write iheitdone tla' 1505 above the j{ next yroj 
Hiiri the 1505 to the 2232; there will be 3737 that >tou divide by all tlie numla-m 
which are under tiie frartioiiii, and vou will arrange thcnit similarlv llie quotient 
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The Suhti-aetwri u/ /roru 


However if you will wish to subtract ^ From then ™ii find the afornwiitteiii 
2232 mid 1505. Bud you subtract the 1505 from the 2232; there will remain 727 
that you divi-de with the iiforewritteii rule ^ y g tht quotient will be 
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as it is displa^^ here in anotlier illustmtioti. And if >iou to divide 
by j then you dividt^ the ?‘232 with the nth for 15(Kj. but tinft .vou inierdiuii^e 
tile order; and you will have the order as is diapim'vtl in tiw* prtdilriii^ 


The Af/didon o/ ^ j nnd 


22 

35 

a 

H 

1 a 
TTo 

Sum 


Ab» if yon will wiah to add || and tliun rmd Uo' iminU^r in whieh is 
found the aforewritten ports. And it will 1» 60, whith nunilx^r hm found to l»e 
tlie product of the 3. the 4^ and the 5; oticI it b not iK^xistiarv' to multiply th« 
60 b}‘ 6 becawste of the common factor that iJk? 6 haw w'ith the 3 and the 4: tlie 
product has indeed the 3 in common with tlw 6; ttHTefnre it vs not neceshary to 
multiply the 6U b>' either a third of 6 , thal is 2, or b^' the 2 because the 2 b in 
the compoHitjon nuk of and [ said thiw l>efore, th*' I'ompcaiition rule far 6 is 
H* do nnt repeat the 3 or the 2 in the miiltipLication, that is the rule for 
by reason of the 3 and the 4 tliat wp multjjdied the 1 hail vrjth 60. [iidc)e<l 
in evt?r>' nuuilier in w'hitJi tlie b fmind. ^ is also fouml; >’ou therefore take 
and [pGiTj J j of the 60. and you add them tpRether: there will be 57 that 
you dt^'icle ljy the fMi; the iiuotiefit is but because the 57 luuf with the 60 
a cx>mmon factor^ ntunely 3, wr can way mote elcgajiU.Vi nnjiinly you divide 
tfie 57 by 3; the quotieut b tl>; iqiuilarly >tuj divide the 6t) by tlm sann^ 3; the 
quotieut is 20 . by whldi ]i.iou divide tlie 19; tlm quotient is that is unity less 
one twentictli. Also vtm write tlie parts in anuther nTiy as is shtjwii here; arul 
you bcfpn with ajai you wdll uiuhiply tlie 1 tlmt is ovvr tht^ 3 hy the I, mirl 
the 1 that U the J by the 3; the ^um will \w 7 that yrm multiply by the 5 
that is under the fraction; there will Ih> 35 that you nju-st multiply Iw the 6. twn 
ignoring the common factor that the G has with the parts of f :f; jthj therefore 
write the 35 above the ^ that ia ^ of thi^ OG; next you luuitjphr' 1 w'hich 
b> over tlje 5 hy the 6^ mid the 1 which is qwj thr 6 by the 5; the sum will Ijc 11 
that you must multiply by the 3 and the 4; hut the rest you will ijut inuhipty liy 
tin* 3 bcscaipje jl is iu the rule for 6. nor by the 2 tIuU is in the mle for 4, mnl is 
similarly in the rule for 6; thenrefore you will multiply tlie aforewritten 11 by the 
2 that remains of tin? 4; there wdLI be 22 that la ^ uud you add the 22 to the 
35; the sum will Ih' 57^ as we foiitKl alxa^; and you divule it with liecaitse 
yuii ueetl not divhk' k by the G biKause we deletul it in the iiiultipliLation of 
both !nd»; ajkI you will arrange the Aforewritten parts; tlir^ quotient will be 
tlint is as isshuwij iu the ptobk'ni. 

I shall say it in tinotber w'ay, and clearly so, with the afoi>'writleii 35 and 22. 
Vou multiply the 3 and the 4 that are utaler the fractiuns of one p>(U~t; tbiTC wull 
t>e 12; keep it in tlie riglit Land; aud you uiultiply t\w 5 and the 6 that are 
uricler the two fractions cm riw other iriide; there will lie 3d that von keep lu the 
left: anti j’ou dmdo Iwtli of the miinliTTH kept in IijukI by tlir greatesu rniiunon 
factor of them that is G; you show tlie quotient 2 in the right hiuid, and 5 In the 
left; you. write the 2 below the ami the 5 IkIow live |and the 11 by the 2 
written liclow* the' j j: and you wull haw 35 and 22, the t^utii of whicli, namely 
57, yoii divide by’ tlie luimbers whiiii are iintler the {metiorL^ of one sfiiie, and 
by’ tlie number writteu below the othetii. namely by llie 5. and by the 6. and by 
the 2. i>r by thu 3* aial hj' the 4^ and ly the 5. that is by the rule for Gtl. 
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The Suhtraction *>/ from 

Howe\'er if >Tm will wisth i* nubtract ^ frutii then \tJti find the aforefliTitlwi i 35 

35 «uid 22u lind you itubtract the 22 tlie 35; there wilt retnain 13 that you < y y 

divide with the abovt’W'ritten rule the quotMriit will be for the differenre ^ Oiffercaa 
of tlie jfidd MihtractiiOti. 


The Addition of j:| and 

Ab«) if j'QU will wUh to jidd || anti ^tlieii you find the number in which are 
found fartoTS the <ifnreaTitteti parts; and it will be 3lS which tituivber faults 
from the inultiphcation of the part£f caneeliinK howu^'er the 3 tliat u a comnkOiL 
factor of the 9 and the 3, and it mtn^t not be repeated in the mnltipheatiofi. 
l)ec:'aU!tG | and | are found In the 9; whenre luiy number whirh has | nimilnxly 
has you therefore takr* ^ of the 315 that is 2111, and you ackl to it ^ of tlie 
satue that » 45; the sum a'ill lx? 255 tlial you keep; and you take of thp.sarne 
315 that hi 234, luaJ voii add it to the 255: tl^ sum wifi be 4^ that htui divide 
with llie rule fijT 315 that w tiw quotkmt will be It^I- 

Iti auotl>er way, accurding to the art. you. write the parts as b» sltown here, 
and yovi l>et!iit w^ith i you multiply the 2 tluu hi ovnr the 3 the iiind tlie 
1 which s over the 7 hy the 3^ and you add them togntherj there will be 17 
that >ou multiply \vy the 5; tliere will lx? 85 that you multiply by a ihittl of tlte 
9, ilint isi by 3» Ijecause their oumiTHnj fartur is tlw 3 that is under the frortinu 
with ilbc 9; imd then- will be the muitipikaticii of tlie 255 that b || of 315„ a£ 
we fmiiMl above. You tbrrwforr write the 255 above the iuhI you nwvuder 
the multiplying the 3 that bover the 5 Ity the 9^ and tlie 1 that is over tlie 
9 by' the 5; the sum will lie 32 that you multiply by tlx? 7; tht?re w'ill be 23^1, as 
was fotiitd abov'e of the 315; and tlie 23-1 ought nut to be multiplied by' 

the 3 that is utKler the fraction becauife of the said comnvju factor that the 3 
has with the fh you w.'rite thCTpIbre the 23-1 above the itrui you add tlie 

234 to the 255; there will be ISQ that yxju dhide with the that are uniler 
the frartiorej, iwkI vou leave the 3, by whh'li you do not divide Isecause in llw 
midtiplication by both parta you did not midtiply by tlie 3; tberefiirF for the 
sum of the addition of the fnurtiona you need not divide b)' the 3: but you inuKt 
riivide the 489 li>' the other partH, thri(*e you rnulliptiedr tlir quotient is f^l» 
as above. 


7'Ae SuWiTBcfrofi o/ J| from 


KtmTVTfr if yxi will wish to subtrAct ^ ^ from ^ |, tlien 3^011 find tlw abus'ewntten 
255 and 2^M; you suhtrart the 234 fivim the 2^; there will rtuoain 21 that vuu 
4li\idt' with tlip alKm»written rule to tliat end you divide first liy the 9+ 
fijen by tlie 7, and liy the 5; beeaiLSp the 21 b uitegmllv' divkled by the T and 
the 3 that ia in tht* nile for the 9. the rpHitieul will be for the differenee of 
the stated KubirortHm, that is liviwever in the division uf the one b\' the 
other, vou do as abov'e. 
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The Addition o/ sJ ^nd 

Aj^ti if you wiJI wish to ami tJifU you multiply witkh 

jiT^ \mdpr the frttrtioiui, namf^ly tht \ hy tht' 5: iJm* priwimt uill |>e 20, iwirl you 
multiply it by the i); tjiu^re will he ]H(J^ and the IMJ mught tint be nuiltiplierl by 
the 10, as ^ is foutid in ItM). Therefure >Tm take* H uf the liilh luuiieJy 171^ 
aiul TOU ndd it to of 180, imniely to /iJli: tlierc will be ZfU that you (li\ide 
by the 180; the quotient is j ^ L 

111 niiotiier way you WTite down the fruetKJfi-s. and you. multiply the 3 tiuil is 
under the 4 hj’ the 5* anci the I which is over the f) h^- t|jr 1; the sum will l>o 
19 that you multiply bj’ the 9; there wiU be ITl that you leave off multiplyiiift 
l)y the to liecHUse it is a fnetor of the 5 Umi's the 4', you write therefore the 
171 above the U berause ITi b of the 18<); next >’n« multiply tJje 2 ihnt 
is o^-er the 9 b>' the If), uiid the I wJiith is m-er the HI l)>- the 9; the sum is 19 
that you multiply try' Ute 2. and you ienve uf! the eomiuou factor that the 10 
luis willi the 1 times 5: titere will Im" n'lfl that is of the ISO; tlM-n?f<jre you 
»<kl the 58 to the 171; lh*Tre will be 229 that you dividt! by the partH which are 
uuder one side, and by the p^trls lujtfer tlie otJa-t side wliii Ji are luiiltiplkHt in 
the inulllpUeatiun,. clinC is either the t and tiie 5 that are on one side, fir by 
tile 9 that is in the otbt'r side. In' whu h we multiply the IH alanie; or yon divide 
by the 9 mid the 19 lluit ant on the other side, and In' the 2 iluit wi* clmusi* from 
the hnit side in the muitiplicAtjon by which wtp multiplied the 29; and or 
one or tlie other of the fractious is a rule fur the I8lt; and the cpiuticut 
a^Atii ia 2 O' 10 ^ ■ 

And ifTOU will w isti to subtract ^ ^ from ^ tJuui you Hiid thenlMavewritien 
ITl AJid 58, and >'nu subtract the 58 from the 171; there will remidii ll'l that 
>xiii divide with the nlKOT^w'iiiten rule j ihe quotient will lie for the 

difference of tlw' citetl subtraction- And if you wixli uj di'-'wJc oia* by ihe otlw-T^ 
^tiii do as above. 1 wish to show a metliod for finding tlic least i-omrnoti multiple 
of luiy ipwii Jiumliers; if ywi wish to find llie numlier ni whtcfi are fonjid the 
factors you multiply the largftit luimlier whidi b under the 

fractiou-S hj’^ the next, luimely the 10 Ijj' the 9; tlHTe is no coiuuioii factor and 
llw ptixluct is 90, And >'uu multiply by that w'hieh the 8 has uut in cutntuuu 
with the 9 iiml tlK‘ 19, immcly by half <if it. as rluir naiiinoii fai'tor is twt;t; 
lhfer« will 1^ 3(i0 that you multiply by 7, as m fatt^tr is in common 
tluuut tlHTTC will t>e 2520 that not be multtplk^i by the b. am its rule 

is uf which llie parts art- aJiv^ariy factors rd the 2ii2l^ the fi-ri.KiucT uf tliv 
tnuUiplicatkjrnt. Bt^ramu* ^ Ls in the rule for 10, w'hieh rule b and | is in 
the rule fur 9« ueilbifr is the 2,520 uiultijilied In' the 5^ os the 5 Ls In tin’ nik^ for 
10+ of by the d, of by the 2 is it iiuiLtiidieti, as. they are in I lie rule fur the 8. 
Similarly neither ought the 2520 lx* inultipLietl In' tin? 3, 024 it la tn tlA^ rule for 
the 9; l.lkerefon^ in tlie 2520 ate f<nind all alKn^-citeii }>artH; and it Is the U'ast 
90 of uU the tiuinl>ers which ait' iimltiples of all the uumU'rs under lli^t givvii 
fractious, 'ptj9j 
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Hetv Ut^girtH Part Three on the Dimtion oj Integrai Numbers by 
Integers iintA Added Fmettons^ and the Converse. 


WIiL'N vutL will wj^b lu divide HJtne integral number uue ur se^i'era] fraetiDcui^ 
or coiiv^nnely im integral number with fractions by anoiher Integral mimbert then 
wu make a bract ion of each number and the frjictiun. or those £ractlon^^ ^Jndi 
ifciert' pm with one number; next you divide the sum uf the rrHctioiirt of the 
number by the sum of the frnfitions of the other, and >'ou will have the dUifiion 
you wish. And to see this bet ter + we shall look to demonstrate several divisions 
of numbers in that Tvhirh follow-s- 

The Dtvuion of 83 iby ~5+ 

If >-ou will wish to divide 8^1 by ^5, then you make thini^ of one ot the numbers 
thus: >oij will multiply the 5 by thi‘ 3 that ts under the fraction, and you add 
the 2 ; there will lie 17 thirds: and you multiply the 83 by the 3, as you make 
thirds out of it: there will be 219 thuTElH: you therefore divide the 2-19 by the 17; 
the quotient will lie 11 for the sought division, hVum this it Is thereftire clear 
how the division of 83 by §5 is the same as that of 219 by IT; aiid this is what 
the moe^t illustrious geometer Euclid declares in his bookt whatevver ratki has 
one number to another, the isame ratio lia^’e ideiitical multiples to each other; 
and you multiply therefore both the 83 and the 3 5 luy throe; therefore 249 to 17 
will lie in the same ratio; indeed the 17 Is triple the and the 249 is triple the 
83. And If roriverscjy you will wish to divide the |5 by the 83. then >iou divide 
the 17 with the rule for the 249+ that b the niiotient will l>e for the 
sought division. 


T'yir Driu>jun of 94 by |G* 

Alsu if \xju will wish to divide 94 by and if you will wish to deal with the 
prescribed material according to this artful technique, then you will write dowo 
the numliers as is shown here, and you multiply the § by Its fractions, that is 
by the 3, and you add tlrt? 2; there will be 32 fifths which you write above the 
|6: and you multiply the 9^1 by llie same 5; there will be 470 fifth.s that you 
write ftlwe the and you divide the 470 by the rule for 32. that is the 
quotient will be |-|l I fur Ihe sought di vision. And if you will divide the 32 with 
the rule for the 170, then you will have for the division of the |ti by the 
91. as is shown above in the illustration. Truly if you will wish to divide 113 by 
^11, )is is displnyixl here, then you write dowui the nuinbers; for that which is 
w'ritlcn* you multiply the 11 by its fractions: there will be 183 slxteentlis that 
you write above the ^11; next you multiply the 113 by tlie 8, and by the 2 
that are under the fractLon, that is hy Ifi; there will be likewise 1808 sixteenths 
which you w'rite al>uve the 113; you divide therefore the 1808 by the rule for 
the 183; the quotient wiU be 3-^9 for the sought div'ision: and if you will wish 
to divide the 183 witli lluf rule for the 1808, then vou will hav^ie J j 1,1 fur the 
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divli!fk.ku of the ^11 hy the 113. Mortwer if ta'ii'eral partb wct^ put under the 
{lanie frai.^ion lLrM.% you can uperatv .Mijuilnrly. 


Thr Division of 217 fejn 4 §13. 
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If you will wLstlj to divide 217 Iiy' | |l3i, then you write down the tiiiiiibeim., and 
^-Du multiply the 13 bj' its fr^u^linrus.' thcfre will Ire 167 twelfths whkh 3 du write 
abcive the 4 §13: ireit jtiu multiply the 217 by tlie muubers w^hich are iiuder tjic 
fractioiuf, munely by the 3 and by the 4. or in one muJtipliratHJn by 12; iliere 
will he similarly 26(^1 XtUhs which you write above the 217^ imd you f|l\ide the 
2GU-1 by the IQT; the quotient will l>e ^^15 for the suUglit cjivbiun. And if you 
will w'ish to <lhide the 107 with the ruk for 26(11; tlie quotient will he j for 
the ilivhfkin of the 43 13 hv the 217, ns is nhfjwq ahov’e in the sjune illuHtratJon. 


The Divisfon of 323 by ||l4^ 
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Also if you will wish to divide hy^ numliers, then yog can do 

this division according to the [p7l}| tlemogslrated way; ht»w*%T-'f we slunv bow 
the cojindUition of common factors mm>t be mafle; hrst you write dow^n the 
prohlein: next you multi]>ly the M liy' it^ fractious, cancelling iu this way; you 
will multiply the 14 by the 6, and you add the 5; there will be sixthtt which 
you multiply by a third of the ft becaiuw of the cuiuiiiuii factor that tlic 6 has 
vrith the Ih The 3 b indeed in lajlh rub?!* for them; there will la* 367 eighleentlui; 
to thin yxHi adrl the rnultiplirAtimi of tin* 1 whidi is owr the ft by n thini »if the 
6 l!ia( Lb under the fractiuii, that un by 2; them will be 269 eightf'tuiths: or in 
another way you add the | to the there will be tlierefare yim multiply the 
DUfiibef l-l by the 18^ and >tiu j*dti the 17; rlicre will Ix^ similarly 269 eightLtriths 
which you w'rite abow the 14; and niuUiply the 32^i either hv the 6 mid 
by a third of the ft, or by 9 and by a third of the 6 because of the cuimunn factor 
in their rules; therejure ^uu wull multiply again the 323 by the 18; there will be 
!!>811 righteenthnf that you write ahovT the 323; n™t you diride the 5iSl4 by the 
269; the quotient wdJI be ^21 for the sought dlvudou. If you w'ill divide the 
269 with the rule for thtf 5814, tlieti you will find j ^ ^ ft»r th^* diviftiou of the 

|:|n hy ilie 323, asi h shown nbui^ in the illmitratioii. 


The Dtvtswn of 1357 by 


However il yxiu will winh to dlrido 1357 by m83, then yon write diiwm the 
nuinUTS. luitl yiou multiply the 83 ljy' il« ftactkiiut; iImtc will he SU27: y^iu 
therefore WTlte the 5027 ahov^e the ^§§63, and you check it actorrhug lo that 
w'litrh wv shall show' you in the multiplication hy im parts. The reaUlue of it l;^* 
casting out sevens is indeed L, as it ought to Iu?: that reiudue you write alxrw tlie 
5027; nej(t yrm multiply the 1357 by the iiutnlierTi wIiIlIi utHk-r the frm.tionK 
after the 83, that is hy the 3 . and b>^ ihe J, ami liy the 5, or 111 one iiiqUipljcatioti 
by CO; then.' will be 3142ft sixtietha which \viu wtIio ov'OT the 1357. Ami aixiw 
ihein you write the residue of it by ae\eti, that is 3; next you divide tEie 31420 
with the rule for the 51727, that is pfijt; the quotient for tire fxiught division 
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will lie tlierpfwe if will multiply it by the then the *fwiw 

1357 will result; and the retiKhie !>>' eaatirig out seii'eiH of the dividend is 3 , its 

it is the r^fedue uf the @1420: amJ if t'uu will tih-ide the 5027 with the ride for 
the 81420, then vtiu will haw y ^ fur the divjsiori of 1357; the 

rwkiue b>' 7 of the dividend is U as it is of 5027; and t huJi you understand the 
rf^idues of any similar divisions, 

Th€ Division oj 24.5fi fcjr 


Also we propose another of these wn.vs of divbnon with three fractions whidii 
ha%T common iactont in their rules; juhI in order that >rm understand bet ter the 
method of rancellatioi) we indeed propose to you that when you divide 2156 by 
^ J|l5 jrrti w'rite d««n tlw^ problem, Jind you multipiy tbc 15 by its factions, 
canceling thus: you w'ill multiply the 15 liy the G, oitd you a<id the 5; there w'ill 
be 95 sbeths which \rm muitijily hy' a third of the 9 that is under the fraction; 
liecause of the common fnrtor that the 9 kiuf vrith tln^ G. one need not multiply 
by the total: there will Ik' therefore 285 eifditemths which y^Hj multiply by the 
5 that t& half of the It) bw'ftU'M' of I lie 2 that w both in the rule of 20 and the 
rnlr of 6; there w'ill fx» 1125 idnetir^b;. Also yiou multiply the 2 that is over 
the 9. that is mm', by the 10; there will be 20 niiietkllis, which one need not 
multiply by tlie G, tiecause the total G is mntained in the njles fiir the 9 and 
the 10, For the rule for t» is ^ and the end | in the rule Is in the rule for the 
10, that is Ep^I) Ami ihe ^ that remains in the G is in ibe rule for the 9. 
which la next yon tmihiply the 1 whieh is over the 10 by the 9; there will 
be 9 niiH^ieths which you ncetl not muhiply by the 6 because of t1i€ afor^^d 
coniiiioiiaJity. mid therefore the found 9 ninetieths to the 20 ninetieths, 
and to the 1425 iiinetirtliH: iheri* w'iU be ^1451 niiiCtiethfit of which the residue 
tjy se^'en is 5: you WTite therefore the 1154 above ihe 15 and its fractions, and 
you W'rite above that tlie 5 for the riwklue. You cull uidcod niAkc iiinetiethH of 
15 ill aiiotlier wav; howan-er first it is noted why uinetM^tlis must be madcr 
They must inrJeevl be made bwmise the parts i^f ^ y ^ integrally found In 90. 
and it is tfie Muollest uumher In which all of these fractions are found; thereforu 
ynu multiply the 15 by^ the 90; tliere w'ill lie 1350 ninetieths to which you iidd 
of the 90, that is lO-l iiitH'tk^hs; there will be stmtlarly 1454 ninnieths; 
aftCT this yuu moke niiietietlw of tlie 2456; there will be 221010 ninetkrtlut which 
yTiii write over the 2456, lual you divkle tlie 2210^{0 with the rule for 1451: the 
quotkmt will lie Ih 52 fiir t|w sought division, Aud if ynu will divide tlie 145-1 
with ihe rule for 221D10, tluni you will tile divitcion of the it il ^ 

245G Ami the tjiKJtiem is » shown in the problem ab^. 
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Herr Bfgtnx the Fourth Pari #n fAe Addition, Stifrfmrfion 
nnd Diviaioti uf IntrffTai .Vumfrrrj wtih ftuettonit^ 


WTieii you wwh to odil to noine iuiiuIkt with one fraclioii or several, any 
niimliex similarly with one fraction or sevnral, or w'bcii you will wish to subtract 
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thi’ k^itHT of thppi with its fr»ctH>n ejr fr^rtions from ihp jnr*.‘Ht<*r with il« fmcti™ 
or frtMrtHHui, or to divide oii** of rlw’iti by llie oltH*r, tJieri you write tlu" IcTiwer 
niiitiber with itii friii-tk>ii or frottioUH ud the right [uirt of the table, truly the 
greater with itt< friutiou m tlH> riAriM^ line tuwiirds tlw left, us w deinoiuHtrated 
in the iiiv(,x*fiiug parts; ajut you iiiiiUipIy the >>iiudkr nuinber l:i>' jwts of 
ira uk we taught ainiw; uud you multiply ilw Joiiji ly all tlw laiinliers 

wiiirh are under the frurtum or friwllnns 4»f the grratet riujiilter^ Arui the total 
ptnxJuct that rntidui vuu Juxfi uIhav the abaveWTitteu lenier Duinlier. Niod yxtu 
imdtiply the greater number ly tlw* pftrtK of its fractkm or frivctkma* and by 
nil the numbers wiiit-li axe under the fraetiuii at fruiiioiia of tluf nutnl>er« 
Anil you w'rite the total pri^duel above the gn'^ater iiumiMrr. .AJiri then jf yxju 
will wish to with >’ou add tf^gether the ftmnci inimb<rre, and ywt divide hy the 
jviacxnNe*d prcHiiirt of all tlw port* wiiieh are in pKjtH:in, and yon will hnw the 
sum of ibwit. Ami if ywi will wish to siibtrnrt the hawer It^hh tlw grentiT^ then 
you subtract th«‘ fouml numlier written alxive tin* less^T numbrr from the found 
uuinlH''r written above the gieatiir,^ and you divide similarly the differenec by 
all the parts, niid you will have tlw dilfiTeitre which is iMiw’iTeii the gri'fiter and 
iIh' leswr. And if }\m wrnh to divide the greater by' the le&icr. then yini divide 
the greater hniiid nnmlier liy the k'?<ier found nuinbcr. Anil tf ymi will wish to 
diviile the lewaer b>' the greater, then yon dnkle the lewier found number by the 
greater fouml numlwr; and thus you will have what viau w'bibetl, liieir division. 
And as thw i» all clearly underatcuxi, we pixipaNe immeiiintely to demonstrate 
it indivklually with jiHwrd nninlwrs. 


T'Ac Addi^iiori af ^12 nnd |l26. 
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If yixi w’ill wiskli tr» odd |l2 aiul Jl2h. tlwui ycKi write dt?wij the numbers us iu 
shown iwTe. njirl yf>u niiihiply the 12 Ijy tlie parts of its fmetitm; tlwre will be 
il7 thinis, w'hiirh you multiply' by the 4 that is imder the frurtion after the 126; 
there will be I IS Xllitis which you write nbuve the jl2; ncjrt ynn muhiply the 
120 by tlip jmrtK of its fractiau; there will be 507 quarteiH w-bich you umltiply by 
tlbc 3 th»l is under tlie fraction after the 12: there will \tr 1521 tw-eifUia which 
you write abuvT the fl^O: you mid iluTefore the Hit IwidRhs with the 1521 
twelfths: tliere will l>e ItRi^ tw^elfths which you divide by eAch pati,. luiiuely by 
thi^ 3 and b>' tite or with one division bt' 12; the quotient will btr KiTl. Jis w 
sltwn in the pcobliMu. 


On thf Samt, 


You ran HihI ijMlit'd this same addition in iiiiothi>r way witeti you add the integfir 
ninl the integer, nHindv the 12 and the 126; there will lie i3i8'; next vou itdd the 
fractious togetlier^ namely the ^ and the us we denjornitrauti alKwe in the 
first part of tlds rhafitec; there will be 1 that >tju add to the 158; there will 
be as wv alreiuJy fouml in the addiLiou written alwAC. [pT'i| 
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7‘Ae 5ti6frac(rt>n oj ^12 /nom ^126, 


Truly if tou will winh to subtrart ^12 fniiii ^12G^ then wu write tbc problem 
Ail above, and find the rddre writ ten ]-t8 tuid 1521; lunl yon snbtra^^t iht L-18 
from the 1521; there will remain 137^1 whieJ^ mu divide with the ab<n'C 7 tated 
rule for 12; the quotient yields the totd for the differenre of tlie said 

Hi]htraM:^tioni is ^lihow^tl in the problim. 

Or otberu'ise vtm sublriui: tla'^ itiU'ger from the iiityger^ luunety the 12 froiii 
tl»e 12C; there renuiitLS 11-1: next von subtrwt the \ from the f; there ixuruons 

w r ' 

^ w'hich yjM odd to the 11 1: therv ntnilarty will be ni M, And if you will wiali 
to fiivide the J126 bv^ the 112, then firw! >t>u divide the iH521 with the rule fur 
tbe L-iS tliat is l\» rpiotieiit will be for the aought dlvwkm, as is 

demonstrated in the (h'aeriplioii. 

Also if j-ou will wish to divide the k^*r by tlie greater, neuiH'ly the |l2 ligi' 
the 3then >t>u imie^^l fiiai tlie 1 W and the 1521; you divide the 146 writh 
tbe rule for tbe 1521 that is ^ j : tlw^ cpiotient is tlw? frat^lkHi ^ j for the 
Mjught division. 

The Addiimn of if 13 «rid *171. 
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Truly If >Tm will wish to add 113 aiul f 171, tiu'ii ^lou write dow^n the numlK'rs 
as tre said, nnd Von multiply iIh” 13 b>' the 4, atid you add the 3 that Is 4.ivrr 
the 1; there will be 55 {pnirters whirh you inidtiply by the 5 thut is tiiiih^r tlie 
frm'tion after the 171; there will lie 275 tW'entietlLS which >iou write abtrt'^' the 
^13; and you multiply the 171 by the parts of ba fractioii, UHUieiy by the 5. and 
Aum add the 2: then' will he 657 llfths wrhi<'h >\mj inultiply hy the I that id tinder 
the h-oction after tbe 13; tliere will l»e 3126 twrntirtlut which >ifm write ftlxav 
the |l7i; nest yon add the 275 w'ith the 3426; there will Ik‘ 3703 w'hk'li yon 
dndde by the parts, luimelv b>' the 1 and the 5 which are under Titc h^kms of 
lioth ijutiibers; the qiHitkrit w'ill be for the sought lulditkin. 




(in 
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of 


the oMtiicn. 
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The C%rrktnp &f tAe Prex^ou^ Addibon, 


And if the addition is corrert. then it will be known so by castitig out Ncvens; 
tlie residue of 13, that is 6, you multiply hy the 4, and to tl»e product jnu add 
the 3 thru is mi'r the 4; thre will be 2T of which the ii'SHliie, that Is d. yiui 
again tiinltjpjy by tbe 5 that ia untLcr the fractiuii: tliere will be 3U wfikh 
th*’ R'l^idur. tiuii U 2. i-f tin’ rt'widm^ t»f the 275, You siititUirly strive to hwl thi* 
residue of the 3^12H thnmgh its origins thus. The rF!sidiie hy sewn of tlie 171^ 
that is 3i. yon multiply liy the .5 that is under the fraction, and you add the 2 
that bi over tlie 5: then^ will Ije 17 of wfiieh the resKtue, that is 3. jXHi rimUlply 
hy the 4 that is under the fraction; there wilt be 12 of w'hich the rmidtief that 
u 5, must be the residing of the 342S; and because we know the iiroctwe cornx-t. 
an we liAW- the 3J26 w'hich is mm'ct, the rertidiK' of it vvku write aXkav tla' 3126; 
next x'ou add the residue t>f t\w 275. immely 2, with tfu? rpsklue of tlte 342H, 
namely 5; there will lu' 7 of which the residue, that is 0, \i>n Imw for the residue 
of the adilUinn. 
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On the Same .4d'i2i£t(]n. 

You can indeed find the aforeuxiiten addition in another wh>; namely wlieu >t>ij 
odd the 13 to the 271: there will 284; and yeni add the ^ to the there will 
be that yon add to the 18-1; ilwre will be ^-jJl8S which ia found for ih* 
additioii. 


The Subtj%Gtiou of |J3 from |l7l. 
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Aritl if vou will wIhJi to t^ublrfu t jL3 ffum f I7J, then ‘^'ou ^iibtrai't the 275 from 
the 3428: ttufre retdiutiri 3153 that you divide by the parts; the quotient will 1 m? 
^-j^l57 for the difiorenee of the Kought subtrortioi]. WIm ther this ditfereijee is 
correct w'ill bt? knowTi by easting out wev'enn; you n^uhtract the resubte of the 275 
that in 2 from the reddtie of the 3138 that i« 5; the differonoe which is 3 you 
truly liHW for the residue of jj-^ 157, Wc laii Inticedi subtriu t the ^13 from the 
|l7l in another vmy^ panje.Jy wlien yon Ruhtrnct the | and the 13 from tlic 171, 
tliete retuaiie Jl57 to which ymi add there wnll tie Jf 157 that is ^157. 

7’Ar Dit^fon fif 1171 ^13, 

And if yon will wish to divide JlTl by Jn. then >Tm divkie the 3128 with the 
rule for 275. that is j ; [p73j the quotient, w ill be 12 for the sought 
divrsioD. of whicli the t^hiue hy 7 must be 5. as it is tltr lesidne of the 3428 
that w'as divkh!tL AjuI if you will wish to divide the ^ 13 by the ^ I7l. then 
dinde the 375 with the rule ftjr the 3128 that us tlu-^ qumtieiit wdll bt.' ilie 
fractiuii of wldrh the rcsidiH* by sewn Is 2, as it was of 275. 
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The Addition of |l4 and 1231. 

Abio if wu Witt winh to )uld |] I AutI flu.]i >.nii nTitn tlw* Ah iA 

shown here. .4nd you caji do this addition hy whicliever nf the nbow met heals 
yon pleaae. Htmu-vin' bccaujJe of the amnnem factor lliat the G and the [1 haw, we 
iialicnte Ikiw tlierc iiiiist be cancellatu^n with these^ You will nmltiply tlierefort? 
the IJ by the G, and jixiu add the 5: there will be 89 siseths which you midtlply 
by 3, iminely by a third part of 9, l>t?cause of the comtnoti factor wliirh the 

6 han W'ith the 9; there will be 2G7 X\'IIlth.s wtiich ynu write atimi-p the |l4. 
and >'ou chtxk it by any inociulus: the residue of it by Cfusting out thlrtentis is 

7 w’hiih wu write alww iIk- 2G7; next wii rnultiph^ tlie 231 tlie 9, and you 
add the 2; there will be 2081 iiinths w'hicli you multiply by' a third the G that 
hi by the 2: tliere will be samilarly 41G2 XVlllths w'hich ytiii write above t|ie 
|23U ami yrm WTtce similaily above them the rts^idne by 13 of them that Ls 2; 
after thus you add tln^ 2G7 to the 4162: there w’ill be 4'120 that >ou divide by 
w'hichewr of the jinits ffoiji the fnirtioius that you wish, amJ hy non-tsunmon 
fnetoni of the otlier, that t.s either you divide by the 6, aiul iw a third nf 9, 
munely by 3. or you divide tlM‘ 9^ mui by n third of the G, namely by 2; the 
quotient will he ^24G for the soiiglit addition of w'bich the rcHklne liy 13 of the 
sum is 9, w'hich comes out of thf' addition of the residue of the 207, that in 7, 
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wid that of ihf 42fri, that b 2- And when this b undcr^twd^ divide the ti 
and the 9 bj" their eonimon factor, namely by 3: the quotients are 2 and 3; >tou 
write thorefore the 2 below the 6, and the 3 l>eluw the % and you multiply the 
found 89 by the 3 written below^ the 9, and the 2081 written below the 6. and 
you will have the iiumbeni written above, the sum of whjeJi you divide by one 
of the numbers wdiich are under tlie fraetions* and by the number written below 
the otlier, namely by the G and by the 3, or by the 0 and by the 2. You can 
iud<red add the |l4 and the ^231 iu another way, name])^ when you add the 14 
and the 231 there will be 245: next yovi add the | and the there will be 
that you add to the 245; there will be ^246. as is found above bj' the prior 
method. 


7'he Suttnscffon t>f |l4 fwm |231. 

And if you w'ill w'ish to subtract 11J from ^231, then you subtract the 267 from 
the -1IG2; there will mimiu 3895 of w'hich the rR»jdue by 13 is 8 that is found 
thus; namely since you caimoi subtract 7 tlkut is the residue of the 267 from 
the residue of the 41G2 that 2, you must add the niimber of the modulus, 
namely 13, to thr‘ said 2 making 15 from which you f^ubtr^t the aforesaid T; 
there remains 8 for tlie tesidue of the 3895. as we said: you thereibre di^dde 
the 3095 with the aboveinentiom^ rule the quotient will be ^215 for the 
dUference of the said subtraction. 

In anotlvcr way, you subtract the I I from the ^231; there temairvii ^217 from 
vrhich you subtract jmj you raimol subtract § friim you subtract the | frtjm 
11, juiH there will remain 216 of the 217. You tnake cigbtecntlis of them: tlieie 
will remain wdiich you atiil to the 216 making |-§216, an wm found abtnt. 

rfce Diviswn of |231 by |l4. 

Truly if yTJu will wish to divide J231 by |l 1. then you divide 4162 with the rule 
for 2tiV; the quotient for the sought division wdll be 3-|§15. 

The DivLiiirn q/ Jll by ^231, 

Also if you will wish to divide |l4 by |231, then you divide 267 with the rule 
for 1162; llie quotient for the sought division will be [p74| 

The Afidition of ^jl5 and j|i|322H 

Abo if you wksh to add aud ||322, then you wTito down the numbers, 
as is shown hen*; and you midtiply t|ie 15 b>' the of its factions, namely 

by the 3. and you add the 1; and you multiply by the 4, and you add the 
multipUeatioii of tlw! 1 which is over the 4 by' ilte 3; there wnll be 187 .XJlths 
w'hich you multiply by the tiunibm which are >inder the fractions after the 322, 
namely by the 5 and by the 7: lliete will be 6&‘I5 four hundred twientietlw wliicb 
you write above the 1^15; next you multiply the 322 by the pans of its Buetions; 
there will be 112296 thirty-KJtlis which vtju multiply liy tire ituiiibcrs which are 
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unilcr the fratiiotLi after tlie 15^ ttuTi' wiU tw 135552 fuur hutJiLml twentieiha 
wlijrli you write above the y|322l next >tJij .adil the G5')5 to the 1355^2: tliere 
wilJ be M209r CCXX'XXths: yqu divide the M2097 by the ItHJ* that hi by all 
the ijunjl>er» which are uihUt the jrajctitinn. oiid yon arriuiKe tlK-^in; tb<‘ qiitrtient 
va for tlie sought ndditioii for whidi the reshhiCt ciistirig out elevens^ is 

10 . 

Ill ajiutlier vitiy, yat^ odt] the 15 luul the 322; there will be ;137; atui you lukJ 
the 1 Olid the II, oGcotrliJig to that wliieh we taugjii in tile second part of this 
chapter; there wnll be that >tiu nrld to the 337; there will \w | j ^^ 318. as 

wi' Rftid liefore. 


The 5’u5fTiar:fian o/ frofti ||322. 

And if \'v>ij will wish tosubtraet ^|l5 Ifoui |i322^ tia^u you Mibtrur^'t the 6545 
frotu the 135552; there wHIl n'liiiun 129007 that jt>ii diviile with b 7 ^ 
iUu.itrittioii abow; the quotient will \h* J ^ ^he difference of ihc si^iight 

stihtraetiou. 

In another w'a>\ you subtrati the 15 from the 322; there reinaiiia 3U7; atnl 
wu subtract the from the ||; there will remain ^ jf that you ™id to the 
307; and then' wib be ai? wt! said, '[ruly if \t)u will wdsih to divide 

||.322 by ^5IS, then y(.su divide the 13552 with the rule for 6515; the qmitjem 
ftjr the sought divisioii will be ^ ^ 

T5f Dieisirm of |jl5 5tr ||322, 

Also if you W'ill wish to divKle -jlbS divide the (i5 JS with 

the riiJo for 135552: tJie quotient for the sought division will tie ||| 
thus nxTwrdiug to llie ofurewritleii inethcMl. you caji luhb snbtriui. juid divhle 
any iiuiuImts with twii Jrartions: how-vviT we projHjse now to denionstrme Hiime 
otlnT pndilems iii wbirh wt can cjuiccl cotuniitn factors Iruin their coinpcjsitioii 
rmles- 


77ie Addition of and ijl22. 

If rut) will w'ish to odd ^|lS aiid ||l22. then write fUjw'n the numlaTH. 
and >-r>u tmiJtiply first the 16 by the i«vrt-s of its fnwtions: tbere will tie 
XXilw which vifwi must multiply b>' the 9 IwaUHe of the rither 5 that w imder 
tlie fraction after the 3|,^; there will l)>e3U51 CLXXXttui whkh ^.-ou kwp 
tlrf IIlb: JUTCt you inuUipb' the M2 by thi’ parts of its fructions; tiiert* wdll la* 
10931 XLVtks ^vhicll >tou multiply only liy the I that Is mwler the fraction after 
the IB btxmnw yon leave tiff multiplying \vy the 5 of the ubov'esmid rule; there 
will lie sinuhirly 79T21 CLXXXtlui which you put oXmwp the next you 

add the 305i and tin* 79724; there will hi' ^2775 CbXXXlhs; «in ilivdile the 
t^277.5 i)y the liSO, <ir by all the numbers which «fe under the fractions exu-pi; 
fur une of the twa> therefore tlieir is left <ntt' Ht-e in tin? mukipUcailun of 

each of tin* tw\) stated iiumiiers: thus you teasi' <i[ie five out in tJw ibvisiuii of 
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the ± 4 uin uf them; thprefone yuu divide tb** 827T5 with ||-§, ^tnd tiieii yiyu will 
ranrel the 1 ; the quotient Li for the sought aiidirkui. 

Or itHi Cftu add llw and the iutegirT, mid a dfth and a fifth, mid | 

and usi %¥ taught m tlie prfwiiiig' and you will have simlLarly the sum of 
the same aiidition. 

Tkp Suhirartton oj i^|l 6 ft^Jti tl2. 

Again if you will wish to liubtract ^ 16 from i|442i t hen >011 subtrart the :;f05l 
from the 79724: tliere will reimtiii 76673; you fli\'kie with the sought rule 
the quotient will be ^^^125 for the difference of the Nought iuihtrartiuu: or 
you suhtrart the jl 6 from the ^j442: [i> 7 S] there rejitaicui mtd tlieii 
aubtrart the ^ from the if it is poHsible. lJut l^ecBiine If hi not posaibleH 

first jnu subtract ^^1 from tlie §|42G; llu-re nuimiiks 126; next you subtract 
the J from the rtfore writ ten ^|l: there will reinaht more thmi *126 for the 
differriH-e. 

Again if you will wwli to divide 5^412 i»y 57 16- f lHL‘n .vou divitle the 79721 
with ilic rule for 3051; the quotient for tlie srjught diviRon b 3 1 And if 
you will vcisli to divide ^^16 hy the ytni divhJe the JflSl with the 

rule for 79721; (lie quotient for the sought division will be ■ 

Tht Addifton of j^?17 Eind -^^533- 

[f yon truly will wish to add |^17 ainl then wu W'fite d<m’ii tlie iiuiii- 

hc?ra; ,vdu multiply the 5 hy the 6 wdtieli are ujnh.'r (he [rnetkiiu*^: there will be 3U; 
And b>' l])i> 9 and the 10 tliat are ujider tlie friu'tkjtts of tlie other si<lc; tliere will 
be OUt vtai the 3U In the right hand, and the 9fl in the left, aiirl you divhle 
theiri \ty the greatatu rouiinuii factor that tliLW haw l>etween tlieiiu tuitruiy liy 
30; yciu show 1 in (Im‘ right hiiiid and 3 in the left. You write therefore the I 
below the and tla^ 3 below ti*c as in the pn^seuterl problem; ami viou 
multiply the IT Iw the [larts of iti* frat^tkaiH; there will bt* 527 XXXlhs wrhidi 
VDU multiply bj' the 3 put Iwbw the -j^^; there will lie i5Si ninetieib;!? which 
\s>u write aVwe the ^ 5 17; next you multiply the 623 bv- the parts of its frac¬ 
tions; there will Ire similarly 4T149 nioetieths which you multiply by the 1 put 
tielow tite ^ there will l>e Miuiilarly |T149 uiiietieths which you w'rite above 
the |^|523: mid jiiU aild It to tiie 1581; I belt* will be 48730 that you div'hle liy 
the nunilH^ which att^ lUKJer the Enu'tion,^ of ihh: ^de, and l>y the iiuiuber put 
uwler the oilier fraction, that ia by the 6 , and by tlie 6 , aiHl by the 3; and by il>e 
9, ruid by the LD, and liy the 1; and thus orciini the division by QQ as it ought 
when the said sum is ntiule into uiiietieths; the quotient for the sought adilition 
will be ^541; this nanhcifi you itideeii strive tn itsii; in all similar sItiiatiniiN, as it 
» wafer tliaii the rest and Itetter. 

And if you will wish to subtract ^|l7 frcNm ^^523, then vou indeed subtract 
Che 1581 fhau the 471 ill; the difference that Li truly 15568 jou divkte wdth rlw‘ 
abovMTWTitten rule 4-^; thp quotient w'ilJ Im’ ^506 for tin? dlfferejH’e of the sought 
KUhtrm'ljon. Or you suhtrart the 17 ftnm t|ie 52^i: therr^ w'iU retiiain 506; ajwl 
wu subtract the ^ | fruiti the 4-there will remain |-7. as wc sakl before . 



lift IL Liber Abaci 


m 

m ’ 

IIUUO 

J77W 

Jl»f 

jU^rtw** 

f^ltl 1 

AlArrarfUM 



t 


£h>njHtf*P of the 
hf thr 

mi* 

pinmam of tkt letter 
ty frrmter, 

Hm 


(01 {Tl 
1152175 M 44 «i|i 


nuihif 
m idi ifa 11 


H«li 

m 


Thf Divthztfn of ^|523 by 

Anri if yrrii will wiHh lo divide b>' then you divide tine 17119 

by the 1581: ii«d if >*ou will rlivirip tlic IGKl \^' tlje IT 119, theri you will hnvt' 
tlm diviHiuti df the Jf 17 bv' tlie ’^gG23, as we di'njoimtrBtHj *}iaratdy 'm ilu? 
pri'cediug. 

fiere Brains tAe Fifth Fart an the Addilronp ^u^ifnirfi4^ni find £)ii»taTpri 

erf Pfirtis of tinW 

IfyxHi will wish, to arid J of |29 fttid I of 1128, then you WTitedow^ii the nujiiberH, 
tm ts shown here; and >'OU multipiv the 29 hy the 5, uzid you arlrl the 2: there w^UI 
be ! '17 ihnt iioii rimttiply by the 3 that xa oviT the 4; there will be 441 tluvt you 
multiply by tiw 7 and tlM* 9 fhat arf‘ luider the frurtioas of tlw? other mimlN^rH: 
thfre will be 27783 that >'ou write ubovi* iIk- |2y|^, of which tlw* rfwirhie by 11 
IK 8, that is found according to that which we inultipliisi; next you ntnltiply 
the 128 b>' ihe 9, and you luhl the 2; ainl \t>u inuUiply hy ihe 5 that is over 
iIm' 7; tliere will Iw 5770 that yun multiply b>^ tbr? 5 mwi the 4 that are under 
the fractions of the Erst nuniher^ there will t«‘ llnVHK) that you write aluAe 
the i[128lT f’nid the rtsiduc of it Jjy 11 is 1(1; you add therefore the 27783 ainl 
the 11S4(K>; there will be I4318;j that you divide b)' tdl tlic parts, nanirdy with 
J-3-^; the qwrrtient will he j j j ^| ll3 for the srjught whlttion, 

Thu Subfruttion of from 

Anri if >sui wisli to tiulrtnwn 529| from |l28y. then you subrnict the 277H3 
from the 115400; iher>7 reiiwuiis 87S17 llial wu siiuilarly tlivide with tlw 

quotient will 1|09 For the difference iif the sought s^ulitrarticjin [pTh] 

Thr Dwiaton of ba 

Again if yi>u will wish to divide by ^29^, theu tou Bmi tlse aforewrittcu 

numbers, namely tJje 115400 niiil ihe 27783; you !4rii.T to find the rule for the 
27783 lluit is j j and you ibvide the UfiKK) with it; the quotient for the 
sought division will he I. AK> if j-oii will wish lo divide j of ^29 bj* | 

of ^128, then >-on divide the 27783 with ihc^ rule for llfi-MK): tb<^ quiH^lnit will 
be iVlW sought division. 

jThc Addiuon of otut ^|244j^.) 

Hiwewr if you will wish to luld ^ of ^'i3 and ^ of theu >t>u WTile 

down the imndjer, as Is shc^wn here: iuid you iiuUtiply the 3^1 hy 9, mnl y’lini 
luld the 5 that b over the 9: ajjd yiiti multiply by t|M» 3, mid add tlie 2; there 
will be 211fi LXIlIrds. Also you mulliply ivy the 3 that ik awt the 4 by the 
5, and the 1 which is o\-er the 5 by rlu'? 1; jMud you add them togetlir-r; tln re 
will lie 19 XXtlni which you miilliply by the fruiud 21 Hi LXllIrbiH; tla-re will 
be 4(/204 MCCLXibs; tiiite the residue of it by 13: it b 8. and you must 
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tiiuUiply the number, nameK' the 10204* bj' all the parts whidi aje upilcr the 
fractioiM of the other skie, uanifely h}' the T juhI the 4 that are ntider the fir^t 
fraction <}f tin* sirk'* and by the 6 and ttie 11; hu^'ever first yon hmvvr off and 
you will not multiply bj' the Ti, or the 4* because the 7 and the 4 are under the 
fractiouH of the first side* Anti again yau lefive off and yoM will not multiply 
bv the It that ht In the rule of the said 6* btstaitse the $ hr in the rule fur the 9, 
and the 9 Is unckr the Last frartion of the firttt lacle. You will rhereCore multiply 
the J02O4 by' the 2 that rt^maiiis of the said 6 from the fmetkiu. aud by^ the 
11;^ that Lh one umltiplieH by 22; there will be XXVIl.DCCXXths whkh 

wu aTito abotv itie “JhI abob’e that you write the regklue of it, which 

is 7* Next >x«i iitnlitply the 244 by' the 6 that b under the friictkui* and ymi 
add the 5 that is ov'er the 6; there will lie 1460 rixlhs which you multiply by 
the il, and tn t]da you add the nmJtiplicatiuii of Che 1 M'hieh |s mxpf the 11 by 
the 6; there will be liGl6& LX\ IthsT the rc?udiie similajiy by 13 Is 5. Also you 
multiply tile A that is tyvnt the 17 by the 4, Hticl you add the I whkii is over the 
4: there will lie 13 XXVlIIths by ivhich you rimitipty the 10165 bXV^Ubs: there 
will lir 21015 MDC’CCXLtlis- Tliis jxju must multiply by nil the nmobera which 
are under the frartions of tbe first idde* leavtug off the abovewrit tcti comiuoh 
factors; >tiu will inultiplv w'ithogt tbern; only the 3 remains of the rule Eor 0; 
that IK one multi|>lic!i by 15; tbeie w'ill be rimiUrly 3152175 XXV'll.DCCXXibs; 
thus is iiiaile the other side. This ynn write again above tlie ^|244^, and 
abow:- that ytuj write the rcMidue which is 0; next ymi add the 8H^1488 arwi the 
3152175: tlu-re will be 4(135663 which you divifle hy all the (nuts of one of the 
smIcs, ami by' the puns dLHt sre taken in the luuhiplicatkui hoiii llic oih^ jmle* 
Wheiwv .TOU multiply by the 4, aixl by the 5, aad by the % ami by the 7 that 
are from the first skie. and by the 2 that is in the rule for 6* and by the U of 
iIh* other side that was taken iii t!ie multijilicatiDn of the first number, aral by' 
tlie 7*. and by the 4, and iiy the fi. ami b^' the 11 tltat is In the wttuid aide, ami 
by the 3 that in in the rule for 0, and by tlic 5 tlkat is froui the other sMe; the 
quotieut will Ik? 115 for the soitglit fultlition. 

The Suttmcfion of frvm ■ixf24J^. 

Aiul if you will w'iah to subtract || of |^33 from of yf^|244, or dlvkle one 
of tiinii by the ofLier, tiam yx>u find in the order and ivay as befutv tlie I^I L^ 
and tlw‘ 3152175: and w'iiJj iliem w-ill upemte aort>rdiug to tluU w^hich wf* 
taught behm’ in this limpter ou snhtrac tkHi und di\'i!iioD. 

[The Additwn u/ Arid fhtM 


j\iid if you will wish to aild of |42 and of |^-jl^33lt tltt‘n you 
wTite cUnrii riu' numbers as ts sbow'U Im^c. Atul you lief^i mulliptynig tlur 42 
b>' tb(' jMiits of it-^ fractious that folksA' tt; tliere wril! he 3b(^l4- And you take 
the nud vuu itiuitiply the 5 that is over the 0 by the 6. ami yuu fuhl the 
3; and >'ou multiply by the 7, and you luitl tla^ 2; tlHit* wlU be 3U3 thnl you 


MM 1*2 Hi 
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multiply W the 3{)641: then* will ln' !>2^1J2 tliut \tjii iiiiiKt multiply [p77j hy 
all the uuiiil»fni which atv uriHcT all tht‘ frartiutiK uf tla^ othpt sudn, by 

the 7, fuid bv' til*' 8^ aimi by the H that mt' utiiitT the three fractUuvs tjf that 
and by the 11, and hry the 5, and by llie d that are under one fnw'tion; allow 
thonc to mnain which tou do not rejafai, n)ulti]d>inK only bj' ihutsi^ whlrh ait? 
ill the tirsl side; therefore there are hifl thofH!: you will le*\'eo!f ihtjtif wlikh do 
iM>t multiply the aJbremeritiotied 92 ‘jS^'>I32t, only niultiplyiti^ it by the and the 
inultiplkatioti uicreasm it to 27 S-'j 1>396‘ this numbtir you write alnn-e the firnt 
side; next wdwn >Tm hurl the tnunlief of the utlirr &idet will inuUijd}' the 
331 ljy the parts of its fractions that an? after it; thecfi will tw 'j-f6fi2. And 
find the niirnb<‘r fur its retnaiuLug three fmrtiotiw, ruunety this will iiaike 
179 try wdjirh ™i multiply tlie 5^l-lfi'2; liaTV will Ijc 2CltJS0DS that >-ou must 
multiply b>' all the tiuml^rs which are under all ihe fractions of tlk’ lirHt side* 
munely by the 13, and. by^ the 11. mid by the 5 that are iinrler the three fractionii 
of tlie first side, aud by the 7, aiiil by the 8, mi<i Vjy- rhi* U that are uiwler ifie 
other fraction: you leave off tlmt which you <lid not mukiply the aftirewritt-enn, 
you multiply only by the 13 beLwise <if the roimnon factor tliat is N^Twrs'n the 
fractkiDs of Iwith sides. The multiplication of the 2tllH3(l98 by the 13 tivetefore 
incretiHes it to 3lb,'il8027>l that you write ahav the second side. Anil you arid it 
to the tiuml>f!r written abn^'e the first si<fe, nHinely to IIhtp wull Ire 

;kitf235670 ilmt you ditide hy all the rnunbf'Ts w'hich arc uiwicr tln’ fractions of 
the firttt ifiile, and by th*' 3 tliat la under one fraction of the second side, that 
is writfa what hud multiplied the number of the first sidc‘. And you divide 
it by' all tin' ^larts whidi arc under the fTairtiuns of the seroml side, and by^ the 
13 thill is Iinrler one of the fra('tH>ns of the hrst siile^ that in mxorriinf; to That 
which we nmltipliivl wIk-h maile the numlH^r of the second side; thr^m'fore you 
divide icith after this fraction is reotrangerl the finotient will be 

I* smight iidditioti; tJic residue by 17 Ls 3. 

Antithtr SutttrQction- 
And if you will wish to subtract 

iti OTtlcT the ftlxn'cwntleii 278>I>53% kihI 3‘l(ii3M)37‘h first ynm subtract the Icswer 
numlH'T from the greater; there will remain 312^24978 tlmt ytMi dbidc with the 
2^^9iuu Pa '*iftdlarly to tlie nboiewTitten addiiioti; the quotient fur the 
ditfcTCfict^ of the sutiglit subtraction will be |\ 2Wl>. And if yrm will 

divide the itUJ38027-l with the ruk' for 27H&53i>rj, then yTiti will ha^t: the ilivisnuj 
of the greater inetitkiueiL nimilMrr by the lesseji on llw cuntriiry% clivirliug ivy the 
grrater yield-s tlie inverse dlvLskjii, If you wish to luld o|-3 iuhI then ymi 
liiiilCL' the SHjiie fraction end in a circle from the oiIkt port: and you will hint' 
the soughr., namely g|-3, Unit you gi^-e InvJt to the part of tlie ihiiiiI.ht by the 
(kictrinp alwi'e; tiK're will Ik* that is Anti if ytm wthK to suhtTiU'l 
from the then subtract o^ from that is* reniaiiis, that is 

or >xiQ take ^ of tlie IT); iImtc will be III from whirb i^ju subt.niit | of it, 
mmidy G; tln-re ivill remain -I w'hieh is liiviiietl Ij>’ the 15; tliere w'iUl be had 
similarly ^ for the difference of the said subtraction. Similarly if you wLsfi to 
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subtract ^ from iJien yiyH subtr^rl the ^ from the iihjneJy then- 
will reituiin Ami if fitiiu wlmitAXT {]iumt)ty ijje J of it w flttbtrurted. there 
liect^iituurily remaiii-s the fttune ^ of ibe qi;umtk>\ And if from nutite Cjiiautity ^ 
of it is subtiwted, then iImti' retJuUiis | of the snme quAnttty« Whence If yon 
subtriirt o^ from then there will reijwfi niicl thus you uiidei^tfliiil of 
all Nimllnr problemK^ Siinil&rly if >011 vttU to subtrnct o|-| frocn tlH.11 there 
will renuun iMunfiy because if from the entire quantity is etnbtracted 
^ itn then tture ijcoi-ifttinrily reRiains ^ of the (pliantLty; this inpeause ^ and | 
make the integer one, 

Hrrf! Hrgtnit Pari SiX 0 / tht Sevt:nih Chaptvr on thf 
ScpHTXttton oj iprociinna mfo f^nif [IJ. 

In tltc firrt ami tn't'imtl ^uirt of ihw chairter we taught hew to add together 
sc-vend fTwetiwiJ* into a singU’ fraction, hi tliis (wrt truly wc Ttwh bow to 
lU'parate fractions with M-^'ernl parts iutr) the suni of unit and seeing 

the parts of any frat'tioh, to know the ^-nliieti of the part or |Mrts [p7l^| of the 
integer one. 1 his wxirk ia indeeii divitJt>d into seven distUH^tnns, the fintt i>f 
wdikh » when tla» greater number which in Inflow the fraction is divtsible liy 
the lesficT, namely Ity that which is osvr tlie fnw'tion line. The tmU^ for the firs* 
clistinrtkm i» that you ilivkJe the grcirter by the lesscTt and yun will liuve the 
part that ibe Ictswr is of the (ipipater [3]+ For example, wx- whh to know what 
)»irt ^ is of ttiv integer one; The 12 is iiHiixHil divided by the 3: thbi yirlihi t for 
w fijch you say' aihI sii-tdi is the fiarl ^ la of the ititcget one. And for the same 
nwMin, ^ b ^ of the integer one; ^ b ^ ticcanse 100 divided hy I) yit^Js 20^ 
which again you mujiTStand for similar situatnaus. 

TIk-tw ruh-!t for this first distinciiorL are indeed dinded into three porta, of 
which the first is ralJcfi .sitiiplci the twx'fMid {oinpomte. mul the thinl nnx*ri*eiJ 
(xmipOKitr. Tiir simple is that way which J im^nk^ned. Tin; coniiMiSite ia when 
tlie simple bi found &T>m jiarts of aiiotla-r tminber. ns with inilenl | parts 
of 9 ia fbiinrl, that is from the simpk^ of the first distinction: tlien'fure for ^ is 
liaij munelv and for ^ b luui and for is had , and becaiUK^ 
I b simply ^ compoaid uith it will be atul yon uihlerstAnd the same 
in slDiiLar proldeins; the first n.-vx'UietJ «jinpusite is wtiicli » frtKii that 
is ymi iinderstmirl simiUrly unth which is rewriied to najiH^y 
and for which is r^nTTseti to nameh' 

On the Secirnd Distinctioiu 


llie second dbtiactkMi [3| U when the greater iimnbit^r b tuH divisilile by the 
k-sser, but of the lesser n«i Ik* inaiir such (Mirts aliidi will divkle iutegraJly into 
the greater; in the ruk^ for thb dbtiiK'tkHi yon make parts of tlw! by which 
yiMi can divide the greal4*r; mid the greater Ls iliv'ided by eacti -jf the parts, uud 
yxm will baw unit fractions that tl»* kwser makes froni the greater. Fnr exmnpk-'. 
we wish to Mnijantte ^ into the sum of Kiugle jimtu of the integer om*; biLX-au:!W the 
6 hi not div'itfible by the !>, the ^ b not from the first dtHtincximi^ but liccaiuie the 
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5 b sqiarabLe into twt> partii> namely into 3 and 2, bv' whith ibe grcatcTt iinjiwJy 
the 6 is divided, the | » idhrnitid to be from tlie tiecund distinction^ Whence 
the 6 ia divided by the 3 and by' the 2 ykrldini^ 2 and 3 for quotieqta; far the 2 b 
taken ^ and for the 3 one takea therefore the | is | f of the integer one. the 
sum of I and or in another way, the | is se|:uirated itiUj | and |; it will be the 
sum of thear two fractions. The | is ^ from the first distlnetioD., the ^ is and 
the is I of unity, as s^tid before. And if j'ou resolve the | into parts of 
I and then ymi will have ^ for the \ for the and g for the T that is. 
you will have for the one has similarly in this both, second distinction 
compfxiite fractions and reversed composite fractious; indeed is a compewte 
fraction because the J will be | ^ in the second distiuetiun; so for the the 
fiuni of ^ and is had, that is ^ atid similarly for the sum of 
and |-§ is had. as the | is ^ and you do imt resoU'e into the sum of and 
the 1^, the reversed composite is in the first distiuctkin, as reversed; it will 
be namely and by^ the first distinction it is and this happens because of 
the common factor the 5 is over the 8 has aith the 10. Indeed Is a reveraed 
cotupueite in this distinction, which is reversed into and that is ^ and 
luimely ^ and tliercjure the ^ arjll be reduo'ti simply to ^ and and 
tlie ^ conipt36it is ressolved into aii^i T||; and for is hpul namely 
and and thus >'ou understand iviih similar situations. But b^ause we 
know tliat first and second distinctions are necessary above all in busirie^^ we 
look to show Jio)A' separations of fractions of some numbers in tables which you 
strive to add to y'our meiitory so that you will understand w'hat we adsh to say 
in this part, [p79] 
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The Third DiJftinrtwn oj Stparaiian, 


The ihml duitiuctimi (4) iiiilcxvl b when une mon- than the Kreater number 
bi divisible the lesser; (he rule for thb djHilnrtioti m. you divide (Ik? numlMir 
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tliat is oiu.' niurt! In' tiiv imd thf; quutiDtit of tlu' divijauii wiji Lh? die port of 

the iatp^r otie. ntid will be thiiti the Hiiij to itius Aild the Mjune 

part of the part that ij» the ^rfater uvmU^r* por example, w?e wish to make unit 
fractioii-H of that ist fn>rn thb ilp^tmction JieraitHe one phw tlte IK luuiiely 
12t is divbiible 1;^^ the 2 that is (hvuit the frartign; fr<>ni this division ajnieH the 
qnotienr 6 which ^delds and to UiLh is addnl a sixth rjf iiu elrvenih, iifunely 
ffir the unit frartbn parts of using the sjiine rule for ^ you will have a 
quarter and that in ^ j. And for ^ you will liavy a third and that is 
and HO for tlw* you will half ami that is ^ ami similarly for 
the ns the ^ that is rnvr the 19 is 5 of 20^ that is 1 plus the 19, >011 will haw 
tliat is still by the third distiiH'tion there are those lliat are rompoHid 
H second tinie, hk |^, that » ^ and as ^ i» similarly 4^ is ^ and 
Ijecause t is ^ luid it will be revx’rHcd still by like saiue distinction, ns the 
or the for example; the ^ is rt‘vx*rsed to and to ^ by tlw third 
distiaetiou, that is iheti'fori' llw jy-^ is |-5 plus siniilAtly, the ^ is 
rt^-enied to ^, diat is from twtj etjtapuscxJ dJKtiiietiozis, namely fnutu the m^xjiiiI 
and from the third. Indeed acttinling to the ai^gitd dbidnetioitr tfrt' conipotied 
H >» H?' nni'ifly H ^ , and thi^ nimj’Kiaiie is aecording to the 
third distiuclion, jis fi>r i bad and tliis sanw thing >thj understfuicj in 
siiniLir problem^. 


Ou the Same Di^linctiott. 


It U indeed frticu this same djutiortiou, wbeti from the k^ser tiumber which 
is mrr the frartiou line eau la* maile twi> piu'ts, l»y whi<'h onf‘ plus the greater is 
inlegitdly divided an ^ and two [mrtfl caii lie made from naimdy itnd 
wlM?iife for ^ we haw, arrordiiig to this rule two unit fraction jiarts, ^ 
and for we haw ^ thus for tin.* ^ we will hai.'i' ^ niniilarly for 

iIk^ ^ whk'h will be resolvi^^^l into and namely we will have fliid 

liocuiue the 1L> tluit is owr the 11 is ^ | lif 12: tmd the 12 is one more than the 
11 that is uinkr llie fraction, we will haw br the 


On the Feturth DtatincUtm uj Stpamlwu. 


The fourth distinirtion is when the gninter is it priiiu* tuimla'r, rual the greater 
plus one is divisible liy tht' lesesT iiumts K as and this distinction rule 
is, >'x>u sulitraet ] fTran thc^ frntn wliinh you tiiaki' a unit fraetton. inunely 

with wliatev<fT is the miiiil>er wrhich Ls under the friu tkiu, and iJii ii there will 
remaiii for ytm th*' ^wts using the third distinrtion: if you will suhtmcl -jy fmin 
then liiere will fettitdii for whuii you will haw the unit frm tioiis ^5 
by the third distinction, and with the iilioyffwrttuui ^ mldtvl this will yield 
T _L^’ ftijd by the same rule for yiiu will have ^ rtiid lor | you will have 
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irj^ ^ ^Al’ ^ swtIs' j4S=fei 

that is. 


Fifth Diitinctwn^ 


The Fifth dizttiuctiuii is when the greater numher wiJi be and divlsibio 
by the lesser imnitx'r niimi-s 2; this distinetion rple is^ when yon suhtmet 2 from 
the IftisiT number, which 2 will pvp a frwtion by the first distinct ion. and the 
difference truly will he in the third distiiw:tion; ns from which if yim will 
subtract that is ^ according to the first distinction mlej there remiuns 
the ttlao is tfiat is Lo which you udd there will be for 

the unit frartktn l^ll pnrts of and by the siune ruk' for 14, vou will liave 


On thr SiJ^th Dtstinciian 


The sixth distinction is when the greater number is divided integrally by 
and the greater plus one is div'tsible trv' the lesser mi oils 3. as with ^ , for 
which the nile is> wliteii frcjiii the nniidM't yon subtract three, that is wia^ii you 
subtract 3 from the lesser* and the three parts will be in tjje first diatinctionT 
there will be Irulv left ihe third distinction;: as if From ^ ttili subtract that 
is f lurordiiig to the first distinct ion, and ^ by tite third distitictbti bi to 
which Ls added the inentioncii there will be for Hy the same rule 
for ^ yoM will have ^tTS' 

On the Seventh J7k«£incftoii |5). 


Tl>c sev'cnrh distinction, t he rule of which us of much utility, is wiicii ttuiie of 
the alMiww-rittcn distinctii>n,soccur, indt^eil whenever the parts are Irelter founrl 
b>' this nilr than by certain of those abnv'ewritten distinctions, namely of the 
second, third, and the fourth, and the fifth, and the sixth duftinctioQs. WTience 
parts always are found of the font distinctions by this seventh rule, wrhen you 
can fi.tid the more elegant parts by the rules, or by these subtleties; it u4 this 
distinct iiui nde, wiieii v^ou divide the grealer number by the lesser, and w^hen the 
quotient is not integraJ, yom conskler the qiKUient between tho^se two nnmb€Ts; 
if it ctwiifsi out to be iM^twcen 3 and 4, then you know tliat the lesser EiujnU‘r is 
U’Ks than ^ and more titan \ nf the gn^aier, and if it conK's out Irclween 1 and 
5, the looser will be Icsk than \ and greater than | of the greater; and thus you 
nnriersiaiid of any two numiiers, iM'twwn wdiich inti^ers ihe quotient conics out; 
next vou take tla^ unit fraction from the greater part that the Inswr number is 
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of the ^renter; ajid you keep the differeiice which tlience w'iiLI remain^ whitii itself 
bxim some abovewhlten dLstiiictioii. you caii work with; and Lf the diflereitce w$U 
not be in any of the abm'e distinctiotui^ then from tin* dlBetence 30 ^ take again 
the unit h’actiun uf the grtniter part; and thia yon do iinti] there will rc'innjn 
parts according to some of tike ahm'^'written dintinttinns, or vott will ha^'e ail 
tlie unit Election parts, that lie lets» than the greatiT- For example, we wish 
to make unit fraction parts of the quotient of the by the 4 falls i'H'tw'een 
3 and 4; therefore ^ of the integer one is lest than ^ uf the integf.‘r one, anti 
greater than therefore we know that | is the Largest unit fraction part that 
you can take of For tnakes the integer 1; llierefnie a quarter of it^ namely 

is i of the integer nnei tLieneforc you subtract the from the there 

teuiains which by the second distinction In that is or Liecaiiae 

IS al^ ^ which by the socoud dtatitiction ruJe is alao: therefore we 
have three unit fraction parts for the iiajAeiy ^ The unit fraction piirts 
of the ^ yon can find in another way by tills seventh distinction. Clearly w^Lieti 
yo\i divide by 3,. tLiere will be for tLa* quotient 17 ajuL ttmre; ilierefuie |L y the 
greateai unit fraction part that hi in llie Whenci- yau rJivide the 52 liy tJie 
{ 8 t the qiiutk'nt i& 12 wlikli you i^uhtrtu't f^ni the 3: ttiere neuiains tiaiueJy 
5 ^; thus wc lufcve 555 -jg for the ^ and q |^^4 for the 

Also you make thus unit fT&ction parts of jthi divide the &1 by the il; 

tike qfiotient will l>e 6 and more: tlierefore voii will havt" | for the Inrji^r unit 
fraction part of the >thj therefore divide the 61 by the 7; the quotient will 
be 1 33 , tiiat is Kixty*HrJ*ts. whicLi ytm subtract froui tLie there will reutain 
that ifl which is acrording to the third distinction tximpouit 

rule, therefore ^ of integer one is had 3 |V «7 ail r* ^ ill 

again liv tin* thir^l distipctinii c^unpfJSlt mle; therefonr for the ^ we will Ivive 

iTDssn?^ 

In thhi sattH* w^ay we can demonatrate unit fratliutks for You indited divide 
tike 29 by the 17; the quotient is 1 and more; therefore we know the is between 
one lialf and the inti^ger one; and it is noted bi^ause three thints, «ir four fourlLis, 
or |, or make tlie integer one« similarly ^ tnakeH tike integer one, from wliidi 
if we will take liidf^ iiuini-ly and we will subtract it from the tlieu then.' 
will remain that is therefore the ^ is of w'hich ^ iniLsl bv mmie 
into unit fractkin [larts, uankob' by this sjuue distinction: therefore you divi^jc 
tlie 58 by the 5; the quotient w'ill lie II ami more. Wlieti it is known that 
is tlie largest unit frartion part that is in wlienn^ ^ of ^ \s taken^ mitneiy 
of the inlt'gt'T one; there w'ill be w'hich subtracted from the ^ is [p82j 

that is and thus von wiil Lmvr three unit frartion pans, uanieiy 

J^Xl. 

34M )3 2' 


A Untvcrsul Ruh for SrpoivUon tnta Unit FnictioTiA, 

There is indeed in similar situations anortier univers/d rule, najiiely when 
you find n tiumL>pr which has in ilsrif many fartnni as 12 , or 2 Ii or nJfj, or 4 H. nr 
60» or miy otluT iiumlier which Lh great er ilum Lndf tlw numlxT tLiat is slKiwing 
iind^r the frnctioii line* and less than double it, as witli the aforewrittcu wt* 
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takp 2-t that ifi ikior^ than luilf ol the '29; und ynu multiply therefore the 17 that 
i» mrr the fnir^k)t» Ittte hy the 24: there Yi’ill be 408 that you divide by the 29 
mid olon W the 24; the quotient will be nejct you stee what me the tmit 
Enunkm parta of the the)' are ^ ^ indeed or ^ ^, which you Isvp for tlie part;* 
of the and vou see what are the unit fraction part« of ^ of mid truly 
they are Lndeetl -j^ of for tlie part cjf toii haw because ^ of 

^ ]» equal to ^ of tliat will be abo the same namely tberrlure 

fur the ^ >tjn will linw found 

Also if you will multiply the 17 that is over the 29 b>^ 3f>^ as you muhiplk'd 
it In' the 24. and you will divide siiiiilarly \jy the 29, and hy ttie 3f>, then the 
quotient is t #uid ^ » 1 5 , or ^ J; and the 3 that is over the '29 will be ^ of 
and that is truly again ^ of or 'wiruely thus you will have the 
or for the unit fractHin part#. And if you wisdi to know why, 

then it ts because we midtipdcd the 21 by the IT that b over tlie 29, and we 
(lividid the product by tlw 29; y-ou know tlmt you made 24th5 of the ^ because 
24 is the numlier chosen from many compottitc numbers where the parts of tl 
fall into the firi«t mid second distiuclfoiis. It is Lideed that w'as fmiBd for 
the aforcifndd for the ^ that is at the bead of the froetjon are bad 4 ^, or 
hy the flecoinl dUtlnctiou: and for the tliat remidas is tuul by tlw first 
distiiKtioQ the revTrsed that i», a# we found above„ also SiniiJaxly 

when you multiplied the 17 by the 3G^ uiid itiu divided by tlie 29^ next ytni 
nuule thlrty-flixTlis of the Indeed ^ etpuds therefore whatevw ratkt the 
29 has to the 36, the same ratio will have IT to one fourth the number; therefore 
wv tnulliplied one ihinl tlic number, ruuiiely tfo' 17, by the second, (uumly lltc 
36, and we divided the product hy the brat, bnailae when the IIU nUiJiheTS are 
proportional, the pnxluct of the second hy the third b equal tp the tirst hy the 
fourth, fw IS ilernonstrnltyl by Euclid. 

AUo if you wish to separate itito unit frartiun parts, then you may use 
the fourth distiiK‘tion, as 53 plus one » divid«1 by 19 tninu# one; whence for tJie 
^ >t>u will harv thence ae show by the seventh dhitinetjou rule bow 

iit must be done; indeed the quotient of the division of the 53 by the 19 falLn 
between 2 and 3; tberefofe we have j fr.it the greutest unit fraetkm part that 
can be taken of the and von Hubtraci one third of the 53, nmiielv ^IT from 

“■1 1 ' ] I ' 

the 19; there will retuain ^1, that b; tlurrefore the unit ftactiuni parts of the 
^ are which wv found IjV' the rule uf the fotirth distinrtkm- 

\Vt* uintioL indrtfl easily iiuikr unit ^'action riorl# for by ihh rule. ^Vlionc<» 
you find them liy another rule, tiatmdy tnuUiphnng the ‘20 b>' a iniinber which 
has many fariurfi. as wp said before; iniLi:^l the 2(J is multiplied by 48, and the 
product is cihnded b>’ the 53 awl Ijy the 18; tln^ result is and the ^ us 
or aiMl the 6 that is t>\i-er tJw 53 is | of the 48; lluerctuc there will 

be [p83j MS the 0 is owf iln' 53; tbcreftire for the unit fmclioD [Mirt-s of 
the ^ you have or nnd thus you will nthvf; to c>i>emte in all 

similar situatkmM: and wdien you cannot havn* Ijy mie of the afrirvwrittcii ruh* 
suitaNe imit frnctionH parts in any Himllar way, tln'n >011 strive to find tliritt 
in aJiother way; and it is noted that bemuMr there art* inany parts which are 
niTHiigetl before' they are scporatc'd into unit fraction [lafts, uunely when the 
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)(n>atrj: nuttilnT w iMJt cJjv'LsibIt* by thr If^iser, tiiid ttiey havp T^citiie (xjiiiitiuii 
faLtiir betttreii them, jm with | in which wnJi nmnlMv k int*?j?rdly di^ideci by 
3; therefore yon diT,ir|e both of tliein by ibe 3; 2 b shown over the fmttkjn lirWf 
and 3 uncter iu fluit b t^nil b in tbe third dblinctinn, wt thi* 3 plus one 
» divbiible by the 2 ; tltTrehm' there b ^4: siitiilnrly there is J for whjrh ench 
ziiimU'r is divisibh'! by the 2. Whern-r it b n<diiL'C!d anfl tlu-n* b b>' 

the sditind ilutiiK'tion; and thiL^ yrm under^taiKi in siniibi sltuations. .And if 
!«!\\*ral |>artH are utnhr one fraction, then it intist be ri'iiuced kmujc |irtrt tiiwler 
lht‘ frartioii, as with wiiU'h b Ami it b redwt'd tiius; the 3 tliat b oii'er 
the 8 M tnultiplierl by' ttie 2, and the I b addeil: ami thnrt wr have 7 which we 
ket'p; AJiid wv uiuhipiy the 2 by tiie 8 riiat is uncier the friictioii Jine: thb inake^ 
Iti tliat we put under the fmrtion line, and over it we put the 

Abu is that b fuiuid mcordmi; to tfie aiH>vewritten UH'thod, inuiady 
multiplying the -1 that b favr tlte 9 by the 5, and ndcling the 3, and riiu hi plying 
by the 3p and abiding the 2: atul thus w'e Lave 7L mtr the iracttoi] line, ami 
frutn the inuLtipheatkMj uf tiu' 3 by the and by th<* !L we havt' irt5 iiiHler tlie 
frariKMi lha', and the according to the stnx'tith dbtirirtiou rule b scpiiratcHi 

Atai it b tKiiefl tliat whi^n Vrt' the setx'iith ribtinrtioti rule you take tlie 
greatcwi pan that the Kmalk't aiiiiilier b of the (^-Atet, and >tPU knva the unit 
lnu''tKK 4 tKirt.<s there will remain Hcanetliiiig Ims than elegant^ you b$ave Iwhiial 
the grrat^t part, and >tju will cip4!rHte by' aia^tlufr folkiw'lng part that b less 
thAfi it; jumI if the gnwtest pari b you will i^perale with tuir sixth: aticj if 
it b then itJU Ojn-rale wdth J* For exatnpk, in ^ ilie grealiwt |jart is 
which you subtract frtan tliere nttiaius namely ^ that liy the huirth 

dbtiiH iioo rule b '5r ^ jii^dbiivn' 

that b less than ejegant i6|; thr^refcirF W¥ leave ulT the autl lOpiTHte with 

which subtracted from llic ^ leawii tliat b auri thus fi>r ^ w'e 
whkh make more elegant purls; aii<l they me found in lujuther way, 
namely w'be.ii ycHi divide the 1 tliat bovvr tlie -19 W tin* rule for 1 Q; the quotient 
will be ^ that liy tlie third composite distinction b 7 ^ and for tlie 
will liKw lind fut iIm* 7 ^^ Wf W'lU haw thiUi fi>r the ^ wp Itavt^ siijulartiH- 

ffci4’ 



Chapter 8 


Here Begins Chapter Eight 
on Finding The Value of 
Merchandise by the 
Principal Method. 


ThH^fore four pro|>url ioiinj nunil^erH nn* ulwayn foiiUf) in filj tiegol tni ioim uf 
vhirh three are kiviwn and is k’ft tr^tiy uiikntmni; tljr first indeed qf these 
three kiarw'ii tiniidH*T?i is the nf the sale of any merehniidise, or tued 

iiunilKr^ or or riM'^aKiin'. It is itHh^ a niiixiher ns ii hutidred hides, nr a 

hundred goatskins, or suuilar things, aho a weight such as hundredv^'i^igJit 
or a ]mtidre<l{ruund [2], or ^uauids \3]^ or uutuN.'s [4], or similar Liuleed 

a measure as a meter [5| of oil. or a sestario [fij of coric or a eanc [T] of eloth, 
or similar thmgs. The r«econd mornnitrr » the juice of the sa> that in tl>e first 
(iuidImt. or it is tlie qtiantity of itnwi rsr heaants [9j, or larciii or 
some other currenl money. Often a third truly will be flome of die same sale 
of a rjuiintity of riietehniMlise fur wliirh the price, namely the fourth hunjber, 
is unknowu: and then there wdl 1>e sunu.' similar quantity of a aectaid jirice fri^r 
which the meridiaiidise, nmiiejy ilbC fourth tiuniber, again is uiikiion'ii- 1‘lH'rekxe 
ns ilie unknown tnimlH’r is fonmJ from tlie knuW'u. we tenrli in alt tliese idtnations 
H ulu^'t^^S(!Ll rule, namolv ax the head of a table iu tlH* riglit [JAtt >tju write the 
firMt Liuiiit>er. tiatnely tht‘ nienhiiiirlise^ iifterwtirds in the siitiie line >X)U fHit the 
value of tlie lueri'liaiHiise. tuuiiely the M^etuid tiuniboTT the third nbo if it is the 
men'hamlkvtS [i^d| tlicn run write it bekw the inerdiandise, tiamidy Itekra- tbtr 
first; ami if it is the jirke, tfwn wu write it below the prirt‘* luutiely liehjw the 
m*miid: howiwiPT am it from the sjune kind ImpIow that w'hidi it is w'riu™. still 
the niiuiUT is of thi^ samr quality or quiintlty, aa m weight or loemutre; that 
is. if the ii|q>4:‘r iiiiinl>er Im<^Iow which it b written is \ \w quantity of it, and it 
iff Kimilarly nuule rrdls [ll|, if jHiuntis. thru pounds, if ounwu^ tlrai rmiu>w, if 
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< aiiea, then cajipk. And Lf it iit tlM> miiiiber of soldi, ihen it is the tiitmiHr of 
if detuuri. then detuiri, if tsjt*iii, liien tAtvni, nnd Lf bcwuits, tbej) b4«gLiuitH. t hus 
written, it wiU evideiitiy appeiir whidi two of the writUu numbers wdll aln-aya 
l>e diagutiAlly oppiwite. utul if they ore inuitiplM^il togi^her» anri tiie product 
of the multipiiCAtion of them, if it is divkieti by the reiiuiinin^ tliird luinibcTt 
then the fourth utiktiowu iiumiHiT will be undLitubieiUy fonneb iiiul bow this Is 
('learty understood w'ith diffemit UHMriiaiHliiie and prices we shall etpiaiii in the 
exaaipks. But I Khali show first ho«i' this method pmceeds, that there 
are Indeed, as I saki. IIIl propurtioiial nnml>PTs in mt|i(otiatioiiH: namely as tiie 
first is to the secofid. so is the ihini to the fouriti, that b as tiie nuniiicr of some 
quantity of nimhatidiae is to the qiranticy nuiulter of ita price, so is juj^' other 
quantity of the same tnerriiaiidbe Ui I lie numlie.r tjf its price; or as any quantity 
of niLTchandiso is to any quaaitity of the same nnu-ehaiidLse, so is tJie price of 
one to thta price of the other; ami as tiiere are I 111 pro|>t^»onai riuantities, t|*e 
product of the second by the third will be equal to i3>e product of the tirst by 
the fourth, as is in arithmetic or in ^^metricaJ proof; thereCdre if the fourth 
quantity is tiic only unknown, imleixi the inultiplicatk^n of the second quantity 
by the third ^xtu divide by tiie firsts then ctTtninly tbt‘ fourth quiuility results 
frotii the divbfHMk; tlicrcforc w mhe ntiinber is divided by another ntimficr, and 
frrnn the divnioit some numlK'r results, if >Yai w'ill multiply the result from the 
(iivisioD. surdy the quotient number tlien results. Siniilnrly if the third quantity 
» uiikwra'D. the hint multiplietl by the fourth is divldt^j the third; luid stj that 
ilie rmnh ts reru'he*) for the rrle^imt ucftotiatkms; in thun book w'e divide tljis 
t-iia|ite.r into four pnrt-s, uf w'hich the first [lart will tht? sjiJe of hiimlreibiTiBhls. 
and expeiiabT! thlu^ that are sold by weight or number; the secrmid is attiiined 
in tlwHe from tax or exchange, as salrli. poumts, or silver marks [l2], rnwreew of 
goki. and simitar coins; the third in line sak* of canes, Ijalra lorcellt [l4jt 
and similar quanlitics; the fourth [>art will be in the reduction of rolls of one 
hnnilredweight to rolls of any other hiiiicireflwviglits acixinling to tJie variety. 


Pdrf fJfic, 
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Pisan hundnslwt'ights morecaiT have in iheniHe|\icii one hundred p«rt.«t each 
of wfilch in calk**! a roll, and each toll etjutains 12 ounces, eacfi of which weii^lis 
JSfJ jicniniveiglittt [I5j; mid each pennyweight contains (irarolnf [id]^ anti acalob 
is kmr gnuns [l7j of corn. One hundredweight ti sold fiir XI. pounds, ami Li is 
iMjught how' mnrh 5 rolbi are wrorth; the three known numtiers are jdac^.d in the 
|K«itiotis. iVi wn* anid lieftire is ncf-^ewiaryt namely tbi' lIMt rolls, the 40 jiomnls. 
ami the 5 rolls, of whk'h twxi are of one kiial, nuiiiely tlu? 10(1 rolls and ifie 5 
rolls that are iiwrcliantliHe. Iruly the ottH^ft namely thi! 4U; Ls of mujlfier kind, 
ruunely the [wicp. and it ia the [■’uric® of the SairJ IfK) rolls; ihetefonv aa we Aakl 
hcfiire. the BKI rolla ami the pounds are written in oi>r 1ine» ck^nrly writing 
tlie LOU after; the 5 rolla are written lienealh tlie fOU rolla, and this hf sliow'U 
ahtAT [IH]; there will be two numbers of one kind^ one umler the other, na wa 
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said before^ namely the 5 roUit behiw the 100 rolls; this thus written, you wlU 
multiply the numbers which are cliagonally uptHiNite, tmiuely the h by the ^0; 
there will be 200 that you divide by the 100; the quotient is 2 pounds for [p&5) 
the price of tlie 5 rolls, and the 2 is written below the 40 because the numljcr 
w'hich results from the diviskm aln'n>'^ is af the kind which has but one number, 
which b the third said number; whence it is clear that from the four numbers 
which are used in business, two of them are merehatidise, aiKl two of them are 
pricet, and they are proportional because m the 100, uatnely the merchandise, 
is to iLs price, namely to the 10, so the 5, namely the mefcbantlise, will be to its 
price, namely the 2. For 100 to 40 is five halves; rimiJarly S to 2 b five haJ\*e^. 
Again as the 10. namely the price, is to the 100, namely to its merdiandise, 
so the 2 will be to its merchandise, namely to the 5; for the 40 is two fifths 
of 100, and the 2 is tivo | of 5; also permuting, as the merchandise is to the 
merchandise, namely the 5 is to the 100, that is so is its price to the price, 
namely the 2 to the 40, or as the 100 is to the 5. which is twentyfold it, so is 
the 40 to the 2: and by these proportions >xju can find a multiplier; if the fourth 
unknown number is found correctly, then the check will be demonstrated in its 
place. 


On tAr Some H’/icn the Merchandise Is SoM§ht iu 


Also 10(1 rolls are worth 4U pounds: how many rolls will 1 have for 2 pounds? 
Of lh«ie three numbers two are the price kind, najiiely the 40 pounds and the 2 
pound*^, and the other is the merchandise kind; the 40 and the 1(X) are written 
in uiH» line; liecatise of that it is stud lOQ roiU for 40 pounds; nejtt the 2 pounds 
are written below the 40 pounds, and they wdll be numbers of tite same kind, 
one under the other, as display'ed in the becoud illustration; and you. multiply 
the immliers whidi are diagonally upp(jsite, luunely the 100 and the 2; there will 
be 200 tliat you di\'ide by the 40; the quotient will be 5 rolls of merchandise for 
the 2 tiouials whkii you write below the 100 rolls. 



TiltiM 




i 

■■ 

B 


On the Same When the Prtee of the Rolli Is S&u$hL 


.Mso a hundredweight Ls sold for 13 pounds; bow much are 27 rolls worth? 
Tlie numbers are wTitten dowTi, an we said before, namidy the 100 roUs, anti 
the 13 pounds in one line, and the 27 roils below the 100; the numbern showing 
diagonally oppyosite are multiplied, namely the 13 and the 27; there w41l be 351 
that di%dde by the UXl, namely with the quotient will he ^^-^3 that 

you write beneath the L3 pounds, as this illustration reveals. And il you wilf 
wish to know what part Is of one jHHindt then you multiply the 5 that 
Is u^'er the 10 by another lU, utuJ to the product add tlie 1; there will be 
51,, and \x)u multiply it by the total tmiiiber of dcuari in one pound, namely 
240; there will be 12240 wlikh you divide with the tlu^ quotient will be 
^j^-j^l22 denari^ that Ls 10 soldi and |2 denari; in anothpr w'ay >*00 double the 
5 that is over the 10; there will be ID, which are soldi. Also you double the 1 
which » over the other 10; there will be 2 that is had for the denari with the 
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same tetiU ftw. 'fhorefore from thiM it is cIpat that for ear^h poiiiid of thf dciiArj 
that were by tfic 100, there rtjsulis ^2 liejiari: mid of p\*eT>^ ten putuid^i, 

2 of and of the single 5, there results 1 soldo, 

On tAe 5orne, 
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Altct if 1(XJ roJis Jsre sold fur 43 pouiKia^ jonI it is sought what 19 rolls are 
worth, then foUoa'iug the aforewTitlcn duclrine tlie uumbrns are written dcr^'U' 
you niuJtlph’ the numlxTs whieh are diagonally oppewite, rutitieli' the 19 l>y tlw? 
43: there will Iw 817 tbiir yon divkle with the i|ijotk nt will lie 

pounds that you wiite below the 43 poimilH. And the that is port of cue 
pound, as we said tieforc. is know'ik. Ckurly, when you double the *mm? which 
is oiTT the 10. them wdll be 2 soldi- Also if yoti will double the 7 that is over 
the other 10, tlieii there will he 14 fifths soldi, w'hich you will add with tlie 2 
soldi whkii we just luul; thtue will be 3 nokli iwkI ^4 denari: and the 19 rolls 
are wtirlh roote than 8 rjonndu: we can iruleeil deal with tlw 7. ns the 5 is taken 
fiuiTi the 7 fur |p0fl| wluclt y-crti keef> I soldo that you whl to the found 2 S(ddi; 
there will be 3 t^uhii. Therefore the differeiwe which is fnnn the 7 uiiniis the 5* 
namely 2 fifths soldi, will be 4 denari and the ftariie intndv'r <pf fifths, »3 wfu^ jujdt 
found. 


On thf Sftmft. 
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.Alwtp 100 nils are wTjrtli ^18 pounds: how irnieh will 31 rolla Ipe w'i>t(Ii? The 
numliCTS are therefore wrritten down in order; you multiply the 18 by tlie 2 whith 
is under the Jjartkiii following the 18. and to this you lulrl the 1 whirh is ovvr 
the 2; there will he 37 that you WTite abo\"p tl)e 118; and you inulciply it by' the 
31 th at is diagpuaJily' opjHxdte; there will be 1 MT thaT you divkle by the IDO, 
and by the 2 tJuu b under the fraction with tlit^ 18, tliat b with the 

riuotient will be j|u iwiiiiirb for the sought T>riec of the 31 rolLs. 

If this is correct, then it will Ite kii^twTi by caaiing out sei’ens: clearly If you 
divide the 18 by 7, them tlwre reituuus 4 that yriu niulUply by the 2; hekI to this 
you xwid ttie one wiiicli is over the 2; tl>erc will be 9 that you divide by the 7; 
tliere reiiiHins 2 for the residue of 37, AJw vou take the residue of the 31 by 
casting out. stweiis, which is 3; atid ytm inultiply It by the resjclue Just found uf 
the 37, luunely by 2\ there will Im^ G that is kept fur the rt-fklue uf tlw price uf 
the 31 rolkt: nc^t >'OU inuhiply the 5 h^- tlie teskfue of tliF ID that is iifter it iti 
the h^actiou, nauHiy the 3; to this you add tlu' residue of the T tliat is over the 
lU, luiimiy (1; tliere will l>e 15 that divide liy 7; there n^riihiius 1; wiiiiii you 
inultiply bs' the resjtlije of tlu* folUjW'Lug 13 lu the fraction, tuiUH^ly the 3: juni to 
this you add the 3 that is over the 10; tliere will 1 m^ G that you iiiuHipiy hy ihe 
2 that is nikler the same fraitkoK and to this you add the \ which is oviT tlie 
2; tlicrt‘ will be 13 from which you Miibtrtwt 7; tlw^re reriiEuns b, and it is luppi 
for the r«*rtidiie. And if you will w-lsh to know what part of one pound 
is, then jtju multiply tlie 7 that is over the 10 \iy llw other 10, and tu thb^ you 
add the 3 tivat is mi?r the 1(1; jind ytai multiply liy tlk- 2 uiirler tlic fraiHion; ami 
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you aijd tht" I which over the 2x thsfe will l>e 1J7 that y'ou multiply by 2-101 
iiaiiaHy the number of denari in one pound; there wdll be 3^5280 that you divide 
with htjwfxii'r sintx' in ihis product there is the 7ephirt the iirat plEicc Is 

tiivid^ by 10; the quotient is 3528 that you lUvide with the reiii»iiitng the 
quotietit will be 176 deiuiri, which, are l-i soldi, and |8 denmi. 

On a liundtrdpoisnd H'ftcn fAe Price in Pauudfl /s Sought, 


Agai n a hundred pound of pepper^ w‘hieh 100 simple pounds, each 

of w'hich contains 12 ounces, luid any ounce weighs 25 peuny'W'eights; and 158 
ixmnds af it make one hundredwietght; that 100 Pisan rolls are tiold for |l3 

pounds, and it is sought liciw much a weight of 116 pounds is worth: the numbers 
are wtUicd down, as we said befure., namely the |l3 pomiils and the 100 pounds 
are in a linct and the ^ 16 pounds Is below' the lOU pounds^ namely tnerchandisc 
below merchandise, as wi? did above in the preceding problems; and you multiply 
the mimlsers which are diagonally op^HjE^ite.^ namely the |l3 and the 116; and 
you divide by the lUfh that is you multiply the L3 by the -1, and to this you add 
the 3 that is o\'er the J; there will be 55 that you write above the 113. Also you 
multiply ilie 16 the and to this you add the 1 ; there w'ill be 139 that you 
w^rile above the ^16: and you multiply the 55 by the 139; there will be 7645 
that you divide by the lOU and the 3 that is under the fraction with the -lb, and 
you divide by the 4 that is under the fraction with the i3i that is with j 
and the quotient wdiich emerges wull ite the price of the ^46 p^^unds; but with 
the fractious^ and wdial comes over the fractions,, wo caujiat know w'hat is the 
paHi or w'hat are the [larts of one jKiuiirl; thus wip multiply the numerator by the 
iimnber of denari in one pound, namely 240; because of this another fractiou is 
divided, namely hi rearranged; cU'arly of the 100 by which the numi>er 

is divided, lp87] w'e make berauw that h and of the written 5 and 

4 we make atid they are put into one fraction thus, which again is 

2 ifiu 10 ^ divide the 7fi"li5 with the and that w'hirh will remain owr 

the 20 will be spldi because a pound of silver is 20 soldit and that w'hich is over 
the 12 will be demu-i hersiiise one sji>ldf> b 12 demiri, mul that wdiich will reinahi 
over the rest will be a frartional part of one denaro; thercfcue if you will divide 
the 7645 with the then there will l^e p^njnds for the price of the 

.said 5 16 pounds, for which one will say 6 pounds, 7 soldit and 5 denari, And if 
from the division results a munlaT w'hidi cannot he rearrmiged to then w’e 

shadl rliH^lare in the following how it then must be doite, hut we shall take rare 
to show how all uumbers arc easily divided by 12 and by 2(1. Indeed we shall 
teach huw' to divide in urdcr all tiunilH-rs integrally b]^' 12 . iiuttibcr by iitimiier, 
with quotient from two up to uiiu^. Whence the dJvisiotis made by 2 ascend, as 
of 12 divided first by 12 yiehling first 1; of 24 resuit^i 2, of 36 results 3, of 48 
results 4, of 66 results 5, of 72 results 6 , of 84 results 7^ of 96 results 8 , of 11)8 
results 9, us are contuineil In the Lubl(% of division. However with any uuniiH?r 
wliic.h ext?eeds 12 ( 1 , it is that wdiich we rniist in the division of a number w'riie 
over tiie divisor wliich It e^tceeds, and coiipte it with the precetling figure that is 
in the dividend number. For example, if >'oij will wish to divide 3-179 by 12 . yon 
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write the 12 uuder the 7^> of the 3479, and the XII iii 31 are taken, whith ure 2, 
and tliere reiriairw 10. luid this b* the rettiaiuder whik‘h i±i the ditfereiice bfiw'een 
24 and 31; and >t^u put the 2 uinler the 4 the 34, and the 10 Ofver the (imite 
34. and with the 10 you couple the 7 that is the preceditij' figure: there will be 
107 that you divide by 12: the quotient La fi, an^l there retnaiiui 11 that is the 
difference between 96 and 107; you therefore put the (J Iwlow the 7+ and the 11 
m'er the 107+ luunely the 1 owr the 0, and the 1 over the 7; and you will couple 
the 11 with tine preceding 9; there will lie 119 that >-du divitje by the IZ; there 
refitUts 9+ and there remainji U; you put the 9 under t|je 9, and the 11 in soine 
other part of the table over the 12+ and you will haw far the tiwnight division 
as is dhfplayed in this de;$ctiptioiiu Thcrcfuie it is inanif^t that 3479 
denari make 289 lioldi aiul U denari, because when some cpianlity of denari are 
divided by' 12, then front Lhis division r^ults soldi; and if this of the division 
by L2 is often said, studiously written in Labkv and kept in fiand, then you will 
remember it. and you will lie able to operate uwjst easily. 

Tht Divt^wn of A'ani&rr.i BO. 
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Imh^vl wi" call di\'tde all nutniiers by 20 thus: you leave off the first place 
figure of the number that \r>u wish to ciivide+ and below the following, tlial is 
tlic second |>Iacc figure of the same iiuitiber you put 2, by which you divide the 
entire number up to the figure below w'hich the 2 was put; and the quotient of 
the itivusion will be ^ of the rntln- intiuber that you will wish to divide: aial if 
there is some remaincler, then yon couple t% with tlie first place figure that we 
had you omit; aiui w^luiteifr from the JoLnitig emerges is that which wull remain 
bom the abuvewritUm divisiaii: and if m-er the second figure nothiiig results, 
tlien there will be only the first figure for the remainder, Kor example+ if we ishall 
W'itih to divide 1234 b>' 20. the 4 that is in the first place is left ofi; and below the 
fblkrw'ing figure, namely below' the 3, the 2 is put, li}' which tlie 123 is divided, 
nainej.v that which remnins of the 1234 when the I wUii deleted; the quotient is 
(>b mid there remains I which is coupksl w'ith the 4 making 1-tt therefore lire 
quotient \s 61, and tlie remainder Is 14 from the divisiuii of the 1231 ijy the 2U, 
as here is show'ii; from tins it is iiuleei! trianifuiit tlte 1231 soliii tnuke 61 pounds 
and 14 soldi. The divisions by 12 and by 20 are therefore slKJwn; now' truly we 
return to the pn^poffition. [p88] 


Oft tine Hundrfd Afn^«nntufii}L[l9| 

One hunilrrd nutHsamulmi are worth |33 poijiKb: Ikiw nnich tlwrefore are 
^23 massamutini worth? Yom wTite dtiwn the numbern in oTcteT+ as was .naid 
ttbow.rtml yon muUi]jly the numbi'rH wdiich are diagonall)' ofipc»ite, namely the 
jrj3 and rbe |2^i. and >t>u dhide by the HX>, that is ytJu will multiply the 53 
liy lh« parts of its frtutnioii; thert^ will be 107 lliat you wTiU* over ilie J53- .-Mso 
yon will multiply the 23 by the 9, ^md to thLn you atid tlw? I; there will bt? 
208 that you wrile above the |23; Fuid yrm innkiply the 107 by the 208: there 
w'ill f>e 22256 that ytju divide by llw' KMI, aiirl by the 2, and liy tlut 9, that are 
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under iIk- fractions, tfial is with and \uu wjJl tlie prh* of the |j2J 

mafsamutiui; and tTiu rearrajige tlio numbers of the diviHion so that can 
\ie had at the head of the fraction: ajkI Id one multiplication yoa have pounds^ 
find soldit and denari, as we made work in the nforew'ritren prohlem. when you 
made from and w^hen of the renuuniug stimller divtidonsT urith and 

namelyt we could not arrange becau.se that which we could lake from the 
compoKition of VI we took, tlmt m rrum the rule for 9 we muisi take and 
mix tlie ^ with the iiuikiiig llic rest truly is ttmt w^hJefa a ours from the 
12, namety the 2. ve must multtpLy bv^ the 22256: there will be 'M512 that you 
divide with j quotient wHll be 30 ^^ pounds for the value of the 
^23 massamutini: if >ou will w^tsh to dieck b>' cafUtng out Eievens. then yon take 
the rcaklue of the 53 that is and you multiply It by the 2 of the fraction, and 
to this 3011 odd the I; there will be 9; >'uu take the residue that la 2, and it must 
be the residue of the lOT^ and it is; next you take tlte residue of the 23, and you 
multiply It b>^ tike 9 of the fraetton, and you a<ld the L; there will Ike 19; the 
rcKidue, namely 5i is the residue of the 2Dd: you multiply it by the residue of 
the lOT, □amely by 2; there wiW Ih* 10 that 3011 multiply hy the 2, that for us 
kfw*ns the rule fur 12, namely b\' the 2 by whidt we multiplied tlie 22256; there 
will be 10; ynu take the refiidiie of it that bi 6^ and you keep it for the residue 
□f 12; and if the total bi tmule for all, then you kmiw' the procenis to be 

correct; and thus tlie residue of it Lh taken; ihe residue of the 12 Chat is outside 
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of the fnurtion is rnulliplkd bj' the Tcsidw^ of tlH- 20 that is niider the frartiuii^ 
nanudy 5 by 6; it in 30 to whkh is added ihe 7 that ta o^'er the 20: then? will 
be 37; the residue of it, muiicly 2, is multiplied h3' 5. luuiiely die rcsduc of tlie 
12, and the 3 lliat is over the 12 iw added; there will be 13; the reaklw of it* 
namely' 6^ is midtiplietl by the 5« ajul to this ifl added tlie 2 that is ovtt the 5; 
there will be 22; the residue of it that ufi -J. you multiply by' the 3 of the fraction, 
and to this is iwlded tlte 1 W'hkJi is lavf tin* 3,. making 13 fur which the rusidue 
is 6, and it b kept for the residue. And thus alwa^n wdtb any similar problems 
yenj will wish to take tbe rniidue, accordingly >'on go multiplying: you j>itnve to 
go with any tnudiikj check: theu you reach the Last multiplicAtiou^ and 3'oti take 
the r^idue of the Last mulltpLiciition: you keep it fur tine rcsiduo of the result of 
the ihvision: and this b iviid of the revidue; we believe it suflicietd to satbfy all 
prohlenis. 


On One Hundreti Hides. 

If 100 hides Azv worth j puuinhi, then how' luudi arn 32 hi<h» w\;rth? 
You write down the iiuml^ers, and you mitLlipiy the :y|33 and tlie 32 becauNe 
they are put diagonally opposite, and >*00 divide the prodijct of (Imii by liu' 
ItiO; that is, vfm multiply the 83 by ils fractious: there ivilL be 3767 that y'oti 
write alxfve the |^83: and you check with residues of bii\' tiuinbtir except 9; 
next >iou multiply llie 3767 by the 32: there will be 12054-1 that you divide by 
the 100* ancl w'ith and you rearrange them so that yi>u hB%e at tlH‘ 
head of the fraction; thus you inokt' of the 100. and of J >xrti iiuike and 
you remove from jtj and >tJo will multiply H by the 4 because tJiat mokes 12^ 
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ftiiri you put rho 12 after tin* 2C, nif w detuoiwtratetl aliovT hiw to do; aijil you 
arrauge the reiiLaitihig frartkaiH. and you pul the ajui you will haw in thf' 
fraction [ptiOj of the di^Tsioii j jf j^|| *uid Iwcause tuv lack | of the 12. yim 
pm 4 tivcr the IClOs and >tHi luiv’e il held tuifely in iw^tiory when .tou will tjike 
the residue; and Jiiultiply it by the 12U6-M; there w^ill be 48217f> tfmt you 
divide with the j j iiuolkut nill lie ^ j's Iioijjiib for the price 

of the 32 hide's, m is ^splayed abcA^e in Uluhtinitjon. 

Agnin 100 rolls arc worth |J23 iioudds; how much an' ^01 rolls worth? 
You write tUiwii tlH> problem* iUid yrju multiply the 23 by its fraetiotis; thr^re will 
be fi55 that yrui write abm-i* the 23; and vkhi chfnJc with the residue wlwther It 
is torrefl; next >ou multiply the by its fraction: thm- will l>e 41TT; and you 
miihiply it bv' tlitr GflS: then* wull l>e 2735935 that optijuailly you will not uegleci 
to clieck: atid you divide it b>' the unmtKT 100, and by llie imrus of tlie rractiona 
of 1>oth niinii>eTH which are plncisi tliagoroUly o[)f>oRitet and optiuiaLly you will 
clearly arnuige them together Ho tliat yiiii will liaw nl the heail of the 
fraction; thiii viju make thus: you make uf tlie ICKh imd you see if you will 
he able lo find 12 in the reiiuuziing parts itf the fractiou, or some of its [jurta: 
you can take ^ fur part of tin? 12. that is from its cortip<jsiLkjii rule; tlierefore 
wr liuk 3 h*r having 12 in the fraetiou after the 20: tliorefort? ^'uu put the 3 
D%rr the lOU as is showu ui tlw probleni. fmd you keep it hehl In memory; mid 
you jLTraiige the luiinbf^rK of the divi>tk)n after the than, iH44?T?»' 
you muitiply the 2735035 by the 3 ki'pl owr tJie HXJ; there will be ^i07S05 tlmt 
again 3'i>i] check wath its n'Mi^lue, imd jam divide it with quotient 

is jKJUudH for the scniEht prire of the mib: and the rt'sidiie of it 

multiplied by tlw rcatidue of tin.' 100 us 7^. hs is dispUiyefi in the abov^ iJImtratiuu. 
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On Hundrrdweughts. 

Alsu a huiidrftiweight of ?huih^ iiErrrhaudkit' is worth 14 jiouinls nuid 7 soldi; 
how much Jixe 37 rolls of the satiw uierchimdi.s4' wiirth? ^'oij make of thi^ solili 
the fraction ^ of a ihuiiuI that yfju write down after tlic )4^ thu.s* ^14; and 
you write down the problem: ajid ysju multiply tlie 1 and the 37 tliut are 
diagonally oppusute* aii<] you divide 1 j>' the l(HJ; that is* y>ou multiply tbt^ 11 \yy 
the 20, and to this ytiu ;iild the 7 that ia tiver I he 2U; them will be 2tl7 isnldi 
vrliich TOU wTile over the ^1-4: iuid you tuultiply it hy the 37; there will be LOftiyi 
that nuiRt be dividcfl Iw Mte 100 and the 20 of tbr' friiction; but as 12 ought 
be had in tfw' fraction of tin* iliviston that we have |;>otiiMLs, soldi, ami ihmari 
In one wuttjplktiiiom you iiui)ti]}ly the 101)19 l)y' the 12. and you divide In' the 
100, and with the that is with Jhe quotient will lie iq ijj ^ 

p<jtiiids for the priec i>r the said 37 rolls, emd the residue by iiJue is h. 


fin a Hundred Cnnt^s of Ctath. 

Alstj lUO caiies of rlolb an' Worih ^^15 [munds; how much ure |27 cimcH 
worth, that is 27 cimes ajuf \2 ariii-s? [20] You therefore wTite down the problem: 
you multiply tin.' I5 It)' the 20, mid you iidd tiw 1 ) to the preafuct; there will t>e 
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31J ftuUij which writ? ahtn-r thf 15. A1 m> you iijultiplv tb? 27 by' tb? tuul: 
you Afhi tbr 5; nil! b? 221 that you writ? abow tlie 27; and you multiply 
thi* 311 by ibc 221; tlh^ir will bf* 08731 that nnist multiply by* 12 in otiUT to 
havr it iiikdcT llu^ frwtkin> ?3tc?pl wi^ ha^T 8 itt the diviMkin, luujKly that which 
bi iiikItt t1>? fnwtion after the 27 cajH?!i, for which the rule uf cumpufntitrii Uf 
tlwn^for? vff ‘ihall tript? the -h ami wt kIiaLI lui\'e 12 in the divisioii. VYheure 
the <^731 \» RiultiplieTj by 3, liecauac when the ilivutor is tripled, so nhvi Lh the 
<Livkk']Hl number tripled; therr vrlU be 2lt)61!!l3 that is divided by the 2 tbat 
renuuiis of the rule for the 8; theun' eleariy there is left tfkc 4, ihi' lOU^ tlie 12 
and the 241; that is. yon divide witJi 5^ the quotient will be 

pounrhi, for which tlie resi^lue hy b 1> as jet dbplayoil in the ill list rat ion. 
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Qn a Hundrvdpoiitid of Pepper. 

Also a IniiHlredtxiuiid of |TepfH'r bt worth ^11; how much are poiimLs 

worth, that is Mi pounds and ^5 outK^ert? You therehHV write down tlie jiroldi^iii. 
and >’ou multiply the 11 by tlic 20, anil you add tht' 9; tliere will Ik' 229 that 
ytm write above the 11. Also you multiHy tht' 4h by the 12, and yoii atld the 5; 
aial you mtdtiply t)y the 4, ami you fuhl tht* 1; there will be 2229 that ytm write 
ttljo^e the 46, and >t>u tnultiply the 229 by the 2229; there will be 510-141 that 
you dirido l)y the 190 and by the 20. and with that is with att^l 

for the price of the tt^ IG pounds pounds will be the qiKrtietit:[p!lO! 

and the reHidue by semi is 1. 


[Aina un a Hundredptfund.J 


Ah«j a hunt]ireil{HMind is wurth 12 piiundsH 13 suldi, and 5 deuarL that is 
12 pemnds; iHrw much an' J |5 ouimich worth? .Altliough in this prubletti UK) 
IkmukIs ami ^^5 ounct’^ are both of iIm' saim^ kind of luerchajidbie, tlu^ numbers 
are not in the same units of weight liermtHe the KH1 is in pounds nml the ^^6 
is ill ounces; therefore wr make 1200 oun«* of the 100 ]Kiundf4* aiwi then llH*y 
both will be tlie samir; imil iJuii tin? prolilein will ckarly be; if 1200 ounces are 
worth poumls, tlien Ikjw much me ounces wrath? Ymt wTile ilowti 

this problciu as we taught; arul v'oij multiply the 12 by' its fraction; tliere will be 
^JO-ll denari which >'tHi w'rite above the 12 pf>unrls. Also you multlpl.v tlie 5 Ivy 
its fnu'tions: tliere will be 211 lluil you wTite nbme the ^ atnl ynu iimltlply 
tlie 211 by tlie 3(1-11; there will be 611551 tluit vt>u divide by the l2tKh and by 
tlie utid b|y tlie 9. and with tlu' , atid you »rrange the frarilou upiiinally; 
tlic' ()uotiunt is a 1 0 10 id A the sought price of tht^ f>iuicc«., as is 

ilisplaytHl in tlie illustratkiti. 
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On //uTtdrrdtr.Ti'^A/j. 


Also a huiulr€t1w^'‘!ght is worth j-^ ^ 2L poutids. and the wurth m souglil 
id ^ j 13 rolls, that is 13 mlLs and H7 ounces- Tlien.diiti' you uiidttply the? 
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written 2L by its frftrtk>n: thprc wiil be 209^17, also you multiply the 43 rolb by 


poimdn (2) 20957 

^521 


t 7 


The restdut 
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(9) IH324 

li^43 


the 12^ luul yuu ruld the 7; lurd you multiply by the 5, and >'ou add the 2: and 
xxiu multiply by the and you wld the fnijltiplication of the one which is over 
the 7 by the 5; there will be 1832-1 that you multiply by llie 20957; there wiD 
be 38401606H that you divide hj- the H)0, ftml by the frmrtionaJ parLs that are 
under the fractions of both numbers: you arranfie the fractkin optiinaily; the 
quotient will be §j^iqiq ip ^2 fKJundst is displayed in the illustration: 
and the residue 1:^ U is 7. 


On s Nundredwtipht Sold for Pounds and Dcnan. 
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Also a huudreilweigjii is worth 13 pountls and 7 denari, that is 13 
pounds: how much are 7 Imtidredw^ights and 43 rolls, that is 743 raJh, worth? 
Yuli write duwn tlie probleiUH and you multiply the 13 hy the 20, and you itiul- 
tipZy by the 12 and add the 7; tliere will be 3L27 that y^u multiply by the 743: 
tlwre will be 2323361 that you divide by t\w lOD, and with that is w4th 
16 1^ quotient will be ^5 |fl poumls for the price of the 713 rolls. 

On One Thousand Sold for Pounda and Soldi. 



tftliif* 

[2-iMm 



KXU 

ReatJmK * 




(5) 

* 


(*P3T 


Also one thousand variotui things are sold for 153 pounds and 9 fjoldi, that is 
for ^153 pounds; how' much are 227 %TiTioufi things w’orth? You WTite duw'ti the 
problemt and you multiply the 15 h 3 by its fraction: there will be 3069 that ytju 
multiply by the 227; there will be 696663 that you midtipJy by the 12 in order 
to ha\e 12 in the fractkiii of the disdsion; there w4IJ be B359956 that ytju rlivide 
wdth the rule for lUUO and with that is with jo'To7olfH^+ quotient will 
be jp to 10 iVjo pouiuls for the sought pthtf of the \iariuiiH thirty 


On thr Same for Pounds and Soildt and Dcnan. 


Also lOOU rolls art* sohl for y§^57 pouiuLs; Ikjw^ much are |S7 tolls worth? 


The residue 
1ft modufo IL 
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You llKTcfore write down the and wti the 57 by its frartion: there will 

be 13781 tlioi ynii write iibcyve tJie 57^ Al!«> you multiply the 87 hj' the 6, sjid 
you adit tlie 5; there will be that ynu multiply by tlie 13781: them wil) be 
7262587 that >-00 divide hy the 1000. and hy tbe remaining parts of the fractions 
of the DuiiibcTH. ihiU hi with quotient will he jii A it }j 

pounds. 


Ori a Ton of Ptnan CAerffle. 


A ton of cheese w'hich weighs 22 hmidredpomids, that is 2200 pounds, is sold 
for 24 pounds: it is asked how' much 86 poumts are w^rth? You write di>wn the 
probkiii. and you multiply the 24 by tlie 88: there will be 2064 (p9lj that ymt 
divide with the rule for 2200, that is j Ji \ iiowever >tcmi make ^ of the 
so that w^e shall thus lutve it in the fraction, and as w^ do not have 12 in 

this divadun, the 2084 w multiplied b>' l^t ami the 12 is put under the fraiilicm 
of the division. Because tlie 12 is placerl In the fraction of the division, then the 
divisor is inultipUed the 12; tlicircforc similttrly the dividend ht umltiplied b^- 
ihe 12 su that tbe ratio of (lie dividend to tiie divi-sor stays the same as befare; 
from this results 



On the Same. 


Also a ton of cheese^ that ija 2200 pouuihf, is worth ^18 pouuclsr Ikw much 
are 100 ]Hjfiiu(Ls wtirih? HiMtrvet tliis problem need not be written dfjwii liecauHp 
tlie li(J0 is ^ ul the 2200; tlierefore nothing more » needed tlian to divide the 
Said i'alue of the iiHi w'ith the niJe for 22, that is with which rau can do 
thuii: you take ^ of tiu? 18 pounds and 11 soldi: there will he 9 pounds and 
^5 soldi, of which >1011 imiJee soldi; rliere will be 185 soldi and G dmori whkti 
>Yiu divide hy the 11; tbe ituotieiit will be 18 M>ldi, and there nuimln 9 wldi 
and 6 denari to be divided hy the 11: >xhi make denari of tliem; there will be 
114 w'hich ynu iliiide by the 11; the quotient w'ilL be ^10 detiBri. and tbe total 
worth of tlie humberiiKmiHl of cheese is clearly 18 soldi ai^ ^ 1(1 denari. 


On Ote Same v*yth Pounds. 

Also oi^ ton is worth ^1!) pounds; liow much are 783 poiinris worth? You 
write down the proldrm, and you midtiply ttw 19 by the 10. and >tou luld the 
13; there wdll be 303 soldi which you multiply hy the 783; there will be 307TL9 
that vtiu must divide with the rule for 2200, and by cbe 20 tiiat is under the 
fraction, that is with order to hnve 12 ujider the frartiofi. V’oU 

multiply the 3U7719 by 8 which yai:i Arrange with the 2 tlmt is alreAiiy under 
the fmctioii^ and yon will thus have 12 In the fraction. | j io 11 A qiii«tii‘nt 

^ liio n pcrtinds. 
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On <i Lfj^id oj FrJ9utnce. [*2l] 



Mi*! 



A load of PrrAY^ncr tlkttl ut'iglu 3U0 ixKintis bi riolr] for 1-1 fmiinrLs iuid 7 
auldi, that u for ^ 15 itouadH; it Ls NOiigbt how tiuiOi 8G poiuidiS air worth: >^0 
uiultiply the 15 lny tlit^ 20, an^l wtu mid the 7; flirie will be 3UT that write 
ov'er the 15, and >tiu iiiultipLy it Ijy tiie 86: tlarre will tie 2tKl02 tiuit >tiu divide 
by tlie 31MJ. and by the 20. that tji with the c^uotjeut will be 

[>ounrh for the Kought price of the 86 pounds, an in ahoW'n here, 'rhila tou niuit 
iiuteed atrive to fiiid the cooipCHOtion rules for tlie nundiers b}‘ W'hieh (he division 
is made, as lire just did fur the 3lKJ; although the rule is emu iia%v it 

be 5*5^+ atid have we roidd have namely witli 15. 

Ou the Same Load^ 


A}ho a load of pepper is worth II poiiutts, 7 solcUt ^ud x^dcuari, tfoil is ^j ^ tl 
poimds: liow mudi are 127 poiuids and wortti. that in j-j- ^'^ 127 

IKtuials? Ydii wKte down the problem, atal you multi ply tlie 11 by its fraettott; 


fxmntls [i'nfue| {12)27?J 


The re.tidne 
js rnodufo 13. 
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there will l>e 272^ that >nm write nbtn-e the ll, .Abso you limitiply the 127 l»y ita 
frat'tiorta, tlial is t»3' th*' 12. mui yon add the 5: and ymi multiply' by the 3 mid 
mill the 1; ymi iimitiply hy the 1, and Ijy the 5; tlwte will lie tH76()- Also ytm 
multiply tlie I whidi is over the 4 by tlie -5, and you multiply by iIk" 3; there 
w'ill be 12 that vt^ii adfl to the 15^ and to the 91760^ thrre will be 31787 that 
you write above the 127+ mid you muUi]>ly by ttu* 272D; then: will be 25fM86723 
that you divide with the rule for '3iKK »nrl by all tiie parts of ilie friirtioiui; llie 
qilDtiriit will be aWl«lllL¥3b ' puumlM for tiu: sought price of the |KJiiniLs. 


(tl It 14137 

mw 


Oil 

niirty'-seven rolls are worth !! (xnimb; how much art* 18 rolls worth? Vim 
multiply the 11 hy the 18; [pn2] there will be 196 that you iiiultiidy by 12 
and by 20^ that is by 210, in order that wr hiisr them in the frarlion of tlie 
<Uv'Ls»nn; there here will be 47x520 that you iiivi<le with the qriotti'm will 

be yY la pouuiLi for the priev of the 18 rvjILs. 


On ike .Vnwif. 


Altai J2 rolls are wtirth IjIS pounds; bow inurh are 18 tolls worth? You 
iiiultipLy the 13 by its fractions; there w'ill be 26Q* and you tiiultiply ttie 18 by 
the 2y anil yxm mid the 1; there wbll lie ,37 thnE y^iu multiply by tile 269; t.henr 
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will be 99 'j 3 that >1311 divide wilh tlio rule fi>r tbo 42. tiainely with and you 
divide by the 2, 4. and 5 that are under l>oth ffairtUmii of the niimbeni, ai-rangiug 
them thus: of the ^ and the ^ >'OU make and nf the | and the ^ you luako 
luid yirni will haw for their rearrangement and the quotient for the 

prLct‘ of the ^18 rolls will be pounds- 

Th<*He prtiblems are now completed on tlu^ sale of hiiiiilredVb’elghts and other 
ciiverse weights for pounds and denari in wdiich we need to have in the frartimia 
of division the when we haw pounds, soldi, and denari in one problem; 
now when a sale is made from soldi we shall need to have at the head of the 
fraction of divtsion so that there will rmnniii ov'er the 12 aflGT the division the 
numl>er of denari, and tlite intEfger that retiiaiiis with it outside of the fnnaion 
after the division is the niimbi'r of soldi. 


On Hutidrrdw^ighis Soid /qr Soldi and fVqch’dn^ □/ Sold^ 


Also a hundredweight is worth ^27 soldi^ tliat is 2T tKildi and 3 denari^ how 
much we ^42 roJls wxjrth? You multiply the 27 by the 1, aud you add the 1: 
there will he 109^ Also yuu niuki{sty the 42 by the 3^ and you add the 1; there 
wdll !» 12? that you multiply by the 109; there will be 13SH3 that you divndc 
by the 100* aud by the 3 and the 4 that are with the quotient will be 


On the Same /sr Soldi and Denart 


AIs 4-> a hundr^H^lweight is wn^rth 26 soldi and 6 denari, that ^26 soldi; how 
tuucli are j3l rollfi worth? Yon multiply the 2G by the 12^ and you add the J5; 
there will be 317 denari. Abti wu multiply the 31 by the 8, and yon add the 
5; there will l>e 253 that jtqu multiply by the 317; therf^ will be 80201 that you 
divide with aio m quotient will be woldi^ 


On thr 6'a7nc /or and Dcriart and /iVoctiani 0 / Them 


Also a hundredweight, that is lOU roUs, is worth idoldJ, that is 28 

soldi and denari; how much are |T pounds worth? Although 100 rolLs and 
I? pountls are of the boune kind, both weight, they howex'er are not llie saine 
units of weiglit; and in order that both quantities arc of the stirue kind and the 
.same unit of weight, either both ndls or both [.lounds, vtie make of the LOU rolls 
158 Pisan pouiidst but some others are 150 pounds, and they would be put iu 
tlie prohk'iii w'irli the sate price; next you multiply the 28 by its fraction; there 
will be 4099. .Also >ou multiply the 7 by the 7, and jou add the 2; there will Ije 
51 that you multiply In- the 4099, there w'ill be 209019 that >-uu divide by the 
158, and with the fractionij tlmt arc resirrai^ged to J the quotient will bp 

j ^^ ^ 1 soldi; or \nQi:i multiply a third of the 51, namely the 17, by the 4U09, 

and you take aw-ay 3 from iinfkr the fraCiUm berause always in thiase problems in 
which multiplication and diviHion occur >t>u must observe the aforesakl method 
of caiii'ellation- 


-<iWi 


LIU) LOIf 



P> IW 

- 


puJkla 11 


i*. 

•Li] ij: 


IA2 





140 


[I. Liber Abari 


a Hundrrtiwr^shi Sold/or Tarcni. 



A hiuidredweii^ht of aiiy tiiercbAiitiiNe [n sulti ivear Sicily for 26 toreni; it 'v& !*oujKht 
how much 47 tolli!; are worth: >'ou write down ibe problem, and you multiply 
the numbers which arc di£ig.citmily oppualic, [Loinely the 26 and the 27; there 
will be 1222 that you divide with the rule for IfX)* arranfpng it ito that we have 
[p93| ^ at the head of the frartiau because the tareno wrif^ht the same as 20 
j^aitis of com; and that which will remain over the 20 will l>e the number of 
grains. Therefore the mJe for the 100 is w'itb w-hich you divide the 1222; 
the quotient will be ^12 tareni, thut in 12 tareni and |4 grains; oi in anotiier 
w^ay you have tlie product 1222; you take 12 tareni for the 1200 because 1200 is 
twelve hundredpound; next the 22 that remains .vtju diviilc by 5^ and that which 
results from the division^ that is ate the grains that we just found. 


On the Same. 
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Alsu one hundreflweight is sold fur ^57 tareni; how^ much are Hit] rolls wT^rth, 
that Ls S huthlredweiglit and 31 rolls? You therefore multiply the 5? by the 4, 
and you add the 1; there will lie 22$ that you multiply by' the H3L; there will 
be 190290 that you divide by the KMI, and by the 1, that m with tit w-ith 

j which is more elegant; the quotient will be j io tareni, which tareno 
is a W'cight of Messina: and if you W'ill W'ish to kmiw how many ^unices there 
ore you divide the 17h tareni by' 30, bceauiie 3U tareni tnake there I ounce; the 
quotient will be |l5 ounccfi, Again if the -175 arc wi'ights of Pnlermrji, then you 
divide the 175 by' |27^ because oiw Palermitan ounce is i27 tareni. 

On the Same. 
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Also one hundredweight is sukl For ^127 tareni, that is 127 tiireni imd il 
grains; how much are J42 rolls wcirth? You multiply the 127 by the 20, and 
you add the 11; there wuU be 2551. Also you multiply the 42 liy the 4, and you 
add the 1; there W'ill be 160 that voU multiply by the 1551: there will be 13111$ 
tliat you divide by the 100, and by the L and by tile 2D; the quotient will be 
f^J-^53 tareni. 

The probleuis on the sales for the quoted taretu are nowr completed; riow 
truly we shall teach the sale of thing for the bezants of Bnrbory' [^]i ^nch of 
which is 10 tuila; beeausi! this is aio^ vre shall always haw In thesis problems 
at the head of the fraction of division, atuJ that W'hich will reniain m'er the lO 
vrill make the nutnber of luiLs, 

[On a Hufuiredwr.i^ht Sold /or BezunLs o/ /?qr6flr||,j 


If one hmidrcdwtMght of Some merctuuidlsct is sold nearby Barhary for 47 bKcants, 
then how much are 29 rolls wortii? You W'rile dow'ti the ptobletu, and you 
multiply the 47 by the 30 that are diagutiaily opposite; there w'iit be 1833 that 
you divide the lOO, luuiieiy with TqT^; tlie quotient will be bezants, 

that is L8 bezants ami ^3 mils^ and such is the' wv^rth of the 39 rolls. 
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[On Goatskins iioid for lifronts of Darbary.] 

Oike hundred goiUKkins are itartb ^42 lieshiiis; bow' mucli are 21 gnAtakins 
mxjTth? You multiply the 42 hy the 4- and ™u add the 3: thwe will be 171 that 
you muhipJy by the 21; there will he -1591 that yuu divide hy the tOO, aiui the 
4, that Ls with the quotient will be 8 bezants for the price of 21 

gnalakitis. 
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On a Hundrtdwr.tght Soid for [itzants and Mils. 


Also ottf! hiUKlretl weight is sold for 23 bezants and |4 mib, tbai it for j^23 
iM^ntK; how murh are ~31 nillK wxirth? 

You multiply the 23 the 10. and yon add rbe 4^ and you mnhiply hy the 
2. aiwl add ilie 1; there vill be tG9. Again tou muitiply the 31 by the 4, and 
add the 1; there will be 125; one twenty-hhh of it^ namely 5, you iniiltiply hy 
the 4G9. and the product you divide b>' one twrmty-Gfth of the 100. namely b>' 
L and by oil the numbers which are inkier the frivtiona; the quotient will be 
bCTwits- 
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On Trn Cloths Soid m flarhary. 


Ten cloths are worth^Al iMrzanLs; liow' much tuv 37 cloths worth? ^nou muhiply 
ilw 3*1 by the 4, and you add tlie 1; tliere will l>e 137 that ^'Oii multiply by the 
37; tlicre will be 50G9 llial >\ju divide by ihe 10, and by the 4 of the fmctkait 
that b with the quotient w'ill tw j-[^l2G bezants, that ts 120 bezants and 
J 7 mils- 


On a Roil 

A roll of saHfon or nutmeg, or aii^' other iiberchAndise is aold [p94] for 3 
l>eza{tts aznl ^7 uiila, that uf fur ^^3 bezanls; bow much are 17 rolls and ^5 
ounces worth, that w 17 rolt(? You write down the jimhlpm as is display^ 
here, and vtMi midtiply the 3 by (he 10^ and yuu add tlbc 7; atid yuu muhiply hy 
tlie 4^ and yon mid ilie 1; there will be L4D. Abo mu multiply the 17 \ty the 12, 
and you add tlie 5; ajal you iiiuhiply Ly the 2, and add the 1; there will be 419' 
tliut >-00 muJltply by the 149; ami >-uu divide the product with the fractious tjf 
both numbers; tlaf quotient will be j bezants, as b shown above m tlie 
iUnatriiiioii. 


C^n the Snmt. 
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Truly if by the tuuue rule it Ls sought how much ^5 ouuci» are w^rth, then 
you make ounrai of I mil; there will lie 12; next you pow the problcin!: if 12 
ounces of aaifrun are worth 3 braaiits and ^7 rails, that is bezants, tjjen it 
» sought herw miK'h | ounce ia wnjrth? You will multiply azi above tire 3 b\' its 
fractiem; there will be similarly 149, and yoni will multiply the 5 fa^' tlw' 2, and 
add the 1; there will Ire 11 lliat >xju wil] multiply by the 149; there will be 1639 
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that dividf* bv thc^ 12. aat\ hv rpuiAjjjijitf frurtiuns. thni: Ih with 
the quotjput will be? berjiiitii. 

14ie ret^ulta on the bezants and miU that viTre mc'iitionerl in the part 
of this L'linpter are nnw comiilfltt'd. and now vtn? present the results that iJtTtain 
to tlK' Samceji and CSpriot b«»uls [23] wr upofee of, in which we need to 
hA\T? 2-t at the head of the friutkinb. tliat ia bet'ause each cd thi? beumta 
t-otitaitui 24 caratK, imt\ tiiat number whic h nMimih!> l>^‘er the ^ after the division 
undoubtedly must tat* the iiuiul>i‘r of eiu^uts. 


On 0 fiandredwti^ht of Linrn or Stttni C?/Apr A/errhandnir 
That I.i Sold rri Syrm or Afproridriat 

If one hundretiweight of linen or aorm* otlier itierchAndLsi^ is sold near Syria 
or AlexatKlria for 4 Saracen be/juitiv. luid you will wish to know how much 3T 
rolls are worth, then you writedow^n the problem, and you lUtiUipLy tlie 4 the 
37; there will tw l-lri that >t)ti divide bj' 100; the rg^uotk’nt will Iw 1 Iteiitaiits; 
bowewr if jt»u wish to moke carats uf the of out liexaijt. tlitii you iiiulu|ily 
tlie 4 that is os'cr the 10 b>' the ocher 10, and add the H; tliere will be that 
you nniltirJy ]iy the number of toruts in one ix'zaut^ iiujindy 24; there wilJ be 
1152 that you divieJe with the quutjetii will lje -j^-^l I caratai and in tw^der 
to lirtve the product in one midtiplicmiofi >014 rnnltjply' the 118 by mie foujth 
of the 24, namely d, junl you divide the product b>' one frnirth t>f the 100, hikI 
tidth tlir rule for 21; the qm:»tieiit Ls similarly j ^ 1 taezatiLK^ that is I hc*ziint 
and carats; aJid if >00 inuLtipLy the 3 ihai is over the 8 hv the 3 that 

is under the fraction^ and you odd the 2. then there wdll be 11 carats and 
tltat is in the fractiou after tla' iMirt of one carat; puid thus alwayn inaking 
certain iu all of theoe probtenui in which you put ^ at the head of tin* frac^rion. 
luumdy. to multiply this which wnll be o\w the 8 by the 3 that will be aftor the 
8 in the frHriioa, ami to mid that whidi will be over tin? 3 wbidi we just made, 
and >'ou will lui^f tbi' frorijon of a carat. 


On the Same. 



Also one hundr^il^vight ts wtirth ^ll l>ezatrts; thcrefr^re how much are 2 
hundredweight and 37 rolls worth* thni is 237 mils? \on limitiply the II ijj' the 
h ami arid the I; tbi*rr* ivill he 45* a fiftls of which. iiaineLy fl, you multiply by 
the 237 which total you indeed multiply by the 3 so that we shall have the rule 
for 24 uiak*r the friwliun; tlaue w'iJI In? (^199 tluil > 0(1 divid*' by one fifth of tin? 
1011, ajirl by the 4 that iii under the fraction, and by the 3 that we inclurlwi in 
the multiplication; this rchFults in the arranKcmtUit |jt^J the qmiticiit will |>e 
^^^26 Ix^zants, as is writleu in thbi prtvbleiti. 


On a Ahgtiaio of Q\\ of Can^iutiituupir.. 


A miglioio [24| of tul, ivhkh is ^33 iijeUTs, frniri near Consfantinciple is sold 
for ^31 beKanta: lp95| httw much ore 13 inetera worth? You write <l<wn the 
iwobh'm^ aiKl >tMi multiply the 33 In' the 3 that is after it in the frarttou^ and >'*>u 
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jidd tbe 1; ttiprr will be 100 that yo^i wnip. above 33. an vtju difipLay 
in tho int].^ratiati; ntfKt yon multiply the 31 by the 24. and you aHfl the 6; there 
will bd 740 carats which yoii write above the ^hiuid you multiply the 749 by 13; 
there will be 9737 that ymi multiply by the 3 tliat bi under tlie fraction of the 
33; there will be 29211 that you divide by the 100 that wai written above the 
^33, and by the 24. tliat bi wiih the quotient will lie * 1 *,^2 bezanto. 


Oji a PalerTtiitan Ounce That h Bxchangiid for Pisan Xf&neg. 

One Palerniitaii ounce [25], that \& |27 tareiil, is exchaiijced for Pi»in pay at 
^107 soldi; it is sought how much tarcrii are worth by tlie same rule; you 
multiply the 27 by the 3, and you add the 1 which is over the 3; there will be 
82 that you keep ahov'e the ^27; next jou multiply the 107 by the 12. and ^tju 
add the 5; there will be 1239 denari which you write above the 107- Also you 
multiply the 7 by the 4* and you add the 1; there will be 29 tJiat >'ou write abfAr 
the j7, and >tju inultipJy the numbers w'hlch are diagonally opposite, namely 
the 1289 by the 29; there will bo 112143 that you divide with the rule for 82. 
nnd by the remaining numbers of the frartlons. namely with the and with 
the which reamiugcii together niokc the quotient will be ^ 28 

Pisan soldi. 
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[On the Same for Pounds.] 

.Also the ifiatiie ounro, namely ^27 taroni. ia vidiied al ^-1 pounds, that is 4 
pounds and 17 soldi; how itiuch are |635 tareni w'orth? You multiply the |^1 
by the |635, and you divide the product of them by 127. wliicJi demonstrate 
thus; riAJiiely when you. niulliply the 27 by the 3, and add t!ie 1, then there will 
be 82 that yon keep uboit? the 27; next you multiply the 1 fHi^und^ by the 21). 
and add the 17; there will be 97 soldi wdiich you write alKwe the ^4; after this 
you multiply the 635 by the 2. and add the 1; there wilt be 1271 that you write 
above tJie And you multiply the 97 by the;^ of the 1271, namely b)' 31, 
and you multiply by the 3 that is under the ftiurtion after the 27; there will be 
9021 that you divide by ^ of tlie 82+ and by the 20 nml the 2 that are under 
the frartkiriH, that is with *uid one need only multiply by the 3 that is From 
the as there remain qo nwre Eraciions after the | and the anil the 4 hi 
from tin’ rule for 12; the iinotiput will lie ^-^112+ that is 112 PLsau iMHinds mid 
15 soldi and 3 denari. 




br Jorcuj 


^|22 rolls are sold for tnxeni; how much are ^17 rolls wwtb? You 
wTite down the problem, and jxiu multiply the 22 by its fractions; there will be 
823 that you write above the ^^22; next you multiply the 11 by its frfunkms; 
there will be 581 that von write above the Also >011 multiply the IT bj’ its 

fractinnK; there will be 215 that you multiply Iw the 581; there will be 124915 
that you must multiply by the nunihers which arc under the fractions of the 22. 
namely by the -1+ and by the 9, and you must divide the product by the 823, 
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aijd b>' the 5, Aiid the 3, auej the- 3; funi tht' ft that are under tlie fractions of 
th*? dlikgotLally oppoawl uumbem. nameJy of the 14 and tin? 17. But wln?ij wie 
alkrw ifw aitnple caiicetling. which we shall sbtm' in th<‘ multiplication of the 
bumbent, we omit muKiplying the 1219115 by the -1. and by one of the 3 In the 
rule for the 9^ ami we omit dividing by the 4 end the 6 that gitip the same 
product. But if you will multiply the 124915 by the 3 that reitndti^ of the 9, 
tlien the quotient will be 374745 that remains to divided with the 
that iii with clearly so that we will have the 20 under the head of the 

fractiou crt-er which appears the number of grains: t he quot icnl will Im? j ffj 11 
tareoj; ft’e could ohsserve indeed the stated (ancellation methtai Iti certuin of the 
abovewritten negotiations, but we .shall leniie theni in order not to he hindered 
in that which wish to deinoimirate; hoaever this fiiunr metho<l bs observed 
in all thm.' problems. 


On Roltf and Tfteif Fraciionj. 


Alao j I 13 ndk are jsyld for j | j7 bezants; how much are of tme roll 
worth? You inultiply the 13 hy its frm'tiori; there will la? 2327 tfaut yon write 
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alxmr the 13; next vxni multiply the [fiSftJ 7 by its friictkins; tlw?re will be 167 
tluit you write above the 7; after this you nniltiply the 3 that is (m?r the 5 In' 
the 7, and the 1 ii.’hirh is m’er tlie 7 hy the 5; there will be 26 that you wuite 
above the and >tju multiply ow thirteenth of the 26 ii^y the 467^ mid by the 
nunibors which arc under the fi-wtion with the 13i namely hy the 2 and the 8 
and the U: thiTC will be 164384 tliHl you divide Ijij- one thirteenth of the 2,327, 
that is hy 179. aud liy the niinilK'rs wliiili are under cIh^ frHrtions of tlie muniters 
which are dingotmlly opposite: borwevTT we dn not have the rule for 24 Ikx^usc 
we haveimly the 4 and the 3 from the whence we hicis the 2 Ls iri^^rted 
into the division, and tlte lft-1385 is multiplied tiy tite 2; them W'ill be 338768. 
and \™i divide with j It quotieul wrill Ije j ^ |0 licTanti^. 

On f'rerftnnfl o/ R*»IU /or i-mctions o/ /Je^unfa. 


Abo I of one roll \s worth | of one be/ant: how' much is I of one ruLl wxirih? 
You write down tlw* problem, and you miiltiplv tf«' numbers which are loc^jitetl 
diagonally opposite, namely the ^ fcn' the |i, and tou divide by the w'hieb you. 
do thiwr ywi multiply the I which is ovpi tlie 4 \yy iW 1 w4iich b m'ef ihe 5; 
there will Iw I w^hkh you multiply h>' the 3: there wii! be 3 that \t>u divide \yy 
tlu! 1 wtiicli b over tite 3, luid you divide hy the 4 and tlie 5 that are imder the 
fractions. njuroeU' with the qufitient is of otic irirziuit, that is if ^tiu 
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will wbsh to make carAtj; of this, theu you JiiuJtLpLy the 3 that is avw the 20 b>' 
one fourth of 24: the quotient will be raratJi. 


On Frartions of Rolls for Froftiofta of Soldi. 

Abo ^ of oue roll b moUI for | of one atiULo: mtifii b | of one roll worth? 

You multiply the 3 that ut over the 5 by J that b over the 7* ajk! yom multiply 
by the 3 ilmt iff under the frnetioii; there will be 38 that jiott divide by the 2 
th&t is over the 3, and by the 5 and 7. that is with ^-j§; the quotient b ^ of 
uue Esoklo. tluit b ik'Hiiri. 
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On Frorttona of Roita for Fractions of Bcionts. 


Abo 11 of oiw roll b fur ^ | f>f utte bezant: Iwk muefa b ^ of utoe roll 
worth? Piott >v>i] muhiply the | ^ by the and then ywi divide with the j 
w'hieh >x>u do thus; >i>u lonltiply tlw^ 2 tliat is woi the 3 hy the 1« aufl the ] 
which b <nvr the I by thc' 3, aihl you add the products together; there will l^e 11 
that yoa write ahoiiK' the Abr> >tou multiply tlw 1 w'hich is uvlt tltf? 5 by the 
6 . and the 1 which b tniT the t> li^' tiu' b. mid >'ou add the products together; 
llwrr will be It that >thj write above the gg, Abiv you muhipty tlio 5 that b 
ihc 9 by the 2, and you afki tlw 1; there will be I! that yxiu write ahene 
the and tnuhiply tlie 11 that in written atxs^e t1^ ^ ^ by the 11 that is 
written above the ^md >'Oi] multiply by the 3 auJ the 1 thar are Hlitler the 
fractions, and you divide the pnxluct by the 11 that is above the and by 
the otIwT fractional parta. But iH?caiwe you multiply b3' 11, and by' 3> ami by 4, 
lunl divi<lc b>' 11, luid by 2, and by fi, stju leave t>lF mitUi^dying by the 11 that is 
above the ^ atid W the 3 uimI tlie- I Chut an* under ttie frfictioiis 1neither 
do you divide b>' tin' 11 that is abuvv the ^ nor by the 8 or the 2: you dividle 
the n abovv the ^ with the ]^; the qiiutiet»t will be 

[On of Holh for Fnetions of rhivnu] 


Abo 1 1 ^ of one roll is wrki for i-H of one tareno; bow tuurh b of 

one roll worth? Yoa multiply the 1 which b over tiie 3 by the 1 , and the 5; 
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there will be 2<K jmd >r>u multiply the 1 which is mer tju? 4 by the 5, and b>‘ 
the 3: tliere will l>e 15, and jtjii mulljply the 1 which is mer the 5 by the 4* and 
by the 3: there will be 12, iukI you add the 20 to the 15 and tJie 12; thm‘ will 
be IT that jxiu axite alxive tlie i i next you multiply the i that is (jver the 9 
by tlte 8, and by the T: there will be 224: mnl ytHi multiply the 3 that is tjver 
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tin* H. \ry the 7. Mifl yuu miii ihi? 2i then' will !«■ 23; imd yim multiply b^' the 
H; there w'ill be 2417 that you udd tr> 221; tlifre wQl ita -131 rhat yuu write 
alKive tlie ^ g- Ai#j mu multiply tlie 7 that ix the It by the 1(1. tun! yyau 
atkl the 3, and you multiply b>' tin? 4jf uiid (kid the 1; there will be 439 t!iat y\M 
write abtAv the ft»d you umltiply 'h3l 1^- tju' 139 that are diaj^uiwiUy 

of>paiEite; there m4l l>e 1892011 tliftt wu iiiultiph' by tiK' ftactiofial j>Artii which 
are bdow the IT, muikely by tlie 3 atni the 1 und the 5, iiud y^>u divdile by the 
47 and the fractkitLal part^ wdiich are under tlu? utlicr fTiu'lIuiut; but it is Udt off 
[p97] niultlplyiug the 3 and tlM" 2 that are iti tlie rule for 24; aud the LH9209- 
bf multiplier! In^ tlu* 2 that remiuns Eroni the 4, atid by the that is by 10; there 
will la* IS92090; and it is left olF dmdiiix the 6 w‘hii-Ji ia mnier ilu* frJwtiiMj 
j ^j ; thereffire it in di\ided with j {jg that we i^hfdl ha^T ^ at the 

heml of the fhnliou jo * iiuolieiit will be j 7 a jj ^ prains. 

|f>n Finding the Pnre of Ont R&H 
U'Arn PnwnJ.^ of Pepper A nr S’Dfd^] 

.Abo 100 poumb of fjepi.K:T are mjkl for a prirn^ we put at 111 poiunb, njirl 
it ut sought how' miKii L roll [r worth. One hitiidre^l (xiunrL^ aikJ roll are ai the 
Hatue kiud. but are not the saiia' units bei'aiise the 100 an* [Kiuinls. and the 1 is- 
a roll; tliey are change<J m> that tlnry are Iroth the same kiinl and the same uiiitj^, 
lb a quantity of rolls or a quantity tif jxaiiirls: we deuKUistrate hifw to dr> this, 
fiAiuely when h4»th are restated tta fraiMionH of huntiredweights; that is. >*011 nee 
Ikiw iiiany huralrtHLs of iwjurids they are^ that is wliat fwirt rtf otie h 111 id(weight.. 
JihUsvI aA>- Piflan pound is out' hnmlreri'At'jght; dierefore 100 tHaiiiik are 

{S-*f Oite huntIrertweight. aial oiu* roll is of the nana* liutKln^dweight; fruiu 
this it 13 detennirwri that ^ of one humltedweight b wwth Jll puuurls, Aiid 
it 13 Koujdtt much of our hutHlrniweight Is wvrth; ytjti inileed write this 
ppjblem thus, oiwl tiiu will ojierute art'ordiiig to that whirh waih deznoiLMrntr*d 
ftlwjve, and ymj will liave f o |q ^ pti<?e of the roll. 

[On Finding thr. Price of Rolin 
H'hcn the Price df rounds is A'nabtn.] 

Also ^8 pouihb are sold for H skddi; how' much money r^-sulls frout ^9 
rolls: you moke of th<‘ ^8 |.M>unii:liii a frfu'tion of one hiindrt>dwTHght; there will be 
h&* ftjul you rnakn similarly of ^9 rulb a port rtf one liuiHlrr'tjweight, oiul 



llwTe will be ^ii^ ' write ilow'u the pn>bleiii, and you iiiniriply the 8 

that is o^ts- the ISS liy llu- 2, and yi>u add the 1; tlk’re will be 17 that ynu write 
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alKj\’e the ^ 71 ^; iUL<l you multiply the 11 by the 12. and >t>u add the 2: mtd 
you multiply the -1, and add the 3; there viill be 539 tliat you write above 
the »di*i you uiultipiy the 9 that i« nwr the lOU by the 8, ancj you add 

the 3; aikI you multiply by the 2, and add the 1; there will be 151 that you 
write alMve the and you multiply the 151 by the 539; there will l>e 81389 

that >ou must multiply by the 2 and tlw 158 that are under tlie fraclkui wriltcu 
below tl]e 17^ and you divide by the same 17, and by the pAtts bekiw the other 
fructiomi. But you leave ofl" tnultiphing by the 2 that iis after the 158 Ln the 
frarthm^ iunl inultiplying by* the 2 that is a fartur of 158 l but you multiply 
81389 by half 158, namely by TIh and for the 2, and the 2 hy which you did not 
nmitipty you leave olf multiplying Ijy the 4 that is in the fraction after the 12; 
the multiplication of the 81389 by the 79 is indeed 8*129731 which you divide 
2^iS i j tT quotient will be soldi. 

I On ^‘indmgi the Price of Poundfl 
ll'hcn the Price of Rolls Fs A'nowrj,] 

Alsu if ^ 1 rutls. that is the of one liiiiidredwi'-ight ^ are sold for 10 



denari; ami it is Si.^ught how murb are “ 1^:1 ^7 pounds worth, that in- tlw' j 
of one huudreiiweight? You write down the problem, and you multiply tlie 11 
that is (Aor the 100 liy the 5, aijd you add tlw 3; Juid you multiply by llie 9, 
and you Arid the multiplication of the 1 which b over the 9 hy the h 5; there w^ill 
be 527 that you wrrite al>ovt‘ the Abu yrui multiply the 19 by the 10, and 

you add tbe 3; ajid you multiply hy tbe 2, und you aihl tin; 1; tliere wnll lie 38T 
that you write abcft'c tlte |-j^l9; aiwi also you multiply the 7 that b iatt the. 
158 by tlHi> t 301:1 the 9 and the 10. and vim add; tlu-re will lie 2520; njal to this 
you add the product of the I which b wer the Hh and the !> and the U to tb’ 
product of the 1 wliirli is over tlie 9 hy the 10 mid the L mid the inulttplicatioii 
of the 3 w'hich b over the J hy tlie 10 niul tlw 9; llu^re will lie 2806; and you 
multiply the 387 hy ihr 280G: tticrc will !»*■ 11091-12; and [28| you mast mnliiply 
by the 5, jind hy the 9 nnd by tlie 100 that are undiT the friwikm written bt^Jow 
the 527; and you must flividc with the njle frir 527^ that tit and b>- the rtsrt 
of the numbers which are under the reinAining frartiotis of the tvi'o qiunljera; 
and you leave off muliiphing by the 9 mid the KKI; ami you Imve off dlvidii^ 
b\' tin* 9 and the 10 that are in the faction written below tiic 286(], and hy tin? 
lO lluil Lh under the fractions written below the 387; tlierefore >iou will multiply 
the U09112 liy the 5; there aiU be 55*157lU that \r>u divide with Uhj 
that Is with ja 'Y f vf <|UoVieiil will bt^ ^ ^ 8 denari. 
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|Cln Finding (he H'orfA o/ Fiorentine Rolls 
If'Aen the of Those of Genoa Is Anfptcrri.) 

AlifO 11 Geinx-sv ruLk an^ WuriL 17 carats ta AJexaudrja; how much nre 9 
Florentine rolls worth? Bet^ause the 11 ro|b aiitl the 9 rolls Mjre not the liainc 
units of weighty rau make Floretititic rolls of ihe ll GciicM.<«iG rolls, [r>^] or 
make Genoese rolls of the 9 Floteiitiue rolls mj ttmt both will be either Florentine 
rolls or Genoese rolls; bat because >ou ciui easily rnnke Florentbie rolk, each 
Genoese roll Is ^2 Floreiitme rolls, \ou wLU niiiltiply the 11 Genoese tolls hy ^2 
to moke |23 Fbrentiiie rolls. WTieucc you write down that tlw^ Florentine 
rolls are worth 17 carats. How^ much are 9 Flnremine rolls worth? therefore 
you will multiply the 17 by the 9 iliat is dlngonally ojij^oHite, hjh] you (ii^ude by 
the |23: the quotient wHll be carat*. 

IFAen the Prtce of FforrOEtne Rolh Is Sought. The Contrary. 

Also 13 Floreuttiie rolls an? UTjrth carats; berw much are 7 GeiiocHe mils 
worth? Vcm make Florentine rolls from the 7 Genoi!He rolls, that is y^ou wuU 
multiply tlie 7 Genoese roll* by J2; there will l>c | Ln*^ Florentine rolls; y^ou write 
down tlial 13 Florcutiibo rnlts are wortii f D carat*: how ninth an? Floreniiiie 
rolls worth? First you will multiply ihe by the mid ymt will divide by 
the 13, aud you w'LLl then caucel with the as It is cUhI iduiihirly w'ith 

the ^ 11 carats will be the qmitieut. 

Aij«) ^ 12 Gpiwiesr rolls are sold for ^21 carats; Jiow much arc ^11 Florentiuc 
roUs worth? You juakc Florentine roHs of the ;j;l2 Genw^ rolls; tlmt is you 
multiply the 112 by ^2; there will be ||26 Florentine rolU; nest you wTite ilowii 
that the ^26 FlorentLiie rolU air worth ^2l carats: how niijch axe ^ ll F'lorentinc 
rolls worth? You will multiply tJie ^21 bv tlie flli and will divide by the 
gW: as is displuyLtl in tliis illiistriitioii. the quotient will be ^7^7 ]fr tV ^ corxits. 

W'e could indeed work mt t hi-s cvatlljig; the actual multlpUcat ifin of the -JlK 
by the |2, which wv multiplied ruilnely os is written in ttie problem with 

the 111 Florentiiie tolls bekiw' the ^12 Genoese rolls; next volt nee how many 
Florentine rolls are in 1 Cetiot^ roll, iiamely ^2; yxRj nrite ilowti the ^2 before 
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the 112, an ia displayed in thL-j illustrathm: ajui then thert^ wdil this fpiestion; 
if fii]ic«4 712 Florcptiuf rolls arc wrirth ^21 caxnis, then huW' much are 711 

W T J PI 

F'loreulinc rolls worth? ^'ou will tlnfrcfore jiuiUiply, as we have said Iwdore, the 
|21 hy the | lU and you will <livide by the |12 and the j2, which you do thu*; 
jinjiiely you nmUi|ily the 2 by the fi. and you adil the I w'hidi Ls <m'r the C; there 
will lie 13 that tou write above the |[2,. and you multiply the 12 by the L «tici 
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j-DU add the 1 whidi ia over the 4: there isnll be 49 that j-ou write above the ^12, 
Also you multiply the 21 by the 5, and you. add the 3; there will be 108 that ^lou 
write abo^'C the and you ahm multiply the ll by the St and ymi add the 3; 
tlunre will be 91 that jxtU write above tile |llt atid yuu multiply the lOS by the 
91^ and by tlie fractional parts which are below the 49 nnd the I3i. namely by 
the 4 mid the 6; there will ire 2338T2 that you divide by the 13 and the 49. and 
by the numbers wbirh are under the frartions of the other two numbers, namely 
by the 5 and the 8, that is with there wdll be ^^^ 9 carats aa 

we found above. 

Or with another method, you write down the problem, namely the |ll 
Florentine rolls Irelow the ^12 Genoese rolls, and you see wdiat pan 1 Florentiiie 
roll is of one Genoese roll, namely this is because 1 Genoese roll is 
Florentine rolls, and therefore G Genoese rolls are 12 Florentine rolls, WTience 1 
Florentine rolls is of one Genoe^ae roll, as we said before; you therefore w^rite 
down the ^ of Jll KlorQrillne roILd fur the number of GeDoese rolls, as above 
in the preceding tlLustratioii we could put |2 before the ^12 Genoese rolls^ as 
is ahott^n in tlie illustration; and then there will be the problem. ;12 Genoese 
rolls are worth |2l carats, and it is sought how much are of |m Genoese 
rolls worth, thus y^ou will multiply the ^21 Iry tlie and you ivill divide by 

the 112 thus; you multiply tlie 12 by the 4, and >i>u athl llie 1 ; there will be 49 
tliat you write abaxie the ^ 12 ; and you write the same calmlntcd 108 above the 
|2I, and the 91 above tlie |11; mid you multiply the 108 by the numbers which 
are diagonally opposite, namely by tlie 91, and the fi and 4 which are under the 
[p99| 49; there HindLarly will he 233872 that you divide with the nilc for 49, and 
by iIk*^ fractional |:>arts which are under the {ractions of the remaining numbers, 
namely with j ° which is arranged again with the rule for the abfivrsaid 
49, similarh’ it makes 4-^7 which you will divide the 235872: as wc 

found twice above, the quotient will be carats; and in this problem, 

in order not to complicate tldnj^, wv did nut avoid the labor of multiplying and 
dividing that wc could have evaded, but in order not to abandon the tedmjqm? 
of avoiding tabor where it is possible, we shall shmv Inm^ much bt evaded in this 
problem, luid it is this; we should never multiply miy quantity wdth any number 
when we afterwards divide with the some number, as in thi* problem where wt' 
miiltipUed the ID 8 by the 9, and by the G and the 4 that are unrler the fraction 
of 19; and we divided the product with j j*”iS 1 ° ; wti could indeed in this slated 
muUipUcatioTii leave off and nut inuLtipIv by' ilie 91 , nr any part of it; and wu 
leave off dividing by the 7 and 13 tliai art* iu the fraction of division, and havie 
product 91, because 7 times tlie 13 makes 91, and because the two produrts 
arc equal and the some; and this is what w'e said, that w^r should not multiply 
by the 91 in tlibi Ktated multiplicAtlon Iwcniiw we must afterw^irds divirk with 
there neinains indeed when the 108 is multiplied lji>' the G mid the 4. and is 
liivided only with the ] , which we can still a^-oid: thiLH we do not multiply 

the pr<>iiuct of the 6 timisj the 108 by the 4, and we do not divide M' the 4 that 
is ill iIkj division. We sliall therefore multiply the C Iw only lialf 1U8; tliere wnll 
be 324 that you divide with only the quotient will be ^9 carats, which 
total is the same as ij And to know' that this is true, >tou multiply the 


KHi 

ill 




150 IL Litwr Abaci 


3 that la m'^r tht* L3 by th? 10 that is! iift^r tlip 13 in tlH? fraction; aiiO >tiu tultl 
tbr 2 ijiat iii awi the 10; th(^^ will be 33 thnt >*uu uuiJtiply b>^ the 7^ niid >tm 
auhl the 3 thitt is qiver the 7; there will be 23^1 that you divide with thi" 

quotient will bo ; it is more elcKH.m to srv ^ than iiidetvl; tliereforo 

wv e\'er to avoid that which wv can avoid, as it ni-qiiircs less labor, and 

we abi> will Iwve the more eleRwitly jKTcei’i'ed frm-tions, 

IVAen tht Pnee of GtMOtst Rolls h Sou^hi from fJorrrHljnt, 

Alsf> 5^13 h'loremine rolls are rwjkl for 1 rarats: how pinrh are ||7 GfN 
iioo»(e rolls worth? Y<Jii write down the problem just as thou^i i 1 m> rolls lire of 
the siwiie weifdtt ; licxt j'ou put tlie ratio ^ ia front of the Florentine rolls, or the 
ratio j2 in front of the Genoese* ri>lLs, ph we demountratdi hImatl wv therefore 
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put tlic ^ ill this problem beforr*' tlw’ |;|l3 Hori^ntine ndlsr as liere is shown: 
wni >'ou will muhipty tlie 13 by its fractions: tljere will he 201h ami .wu multiply 
tine 9 by its Fractious: tlh^.rt w'ill be 119, Also .vou niultiply tlw*^ 7 % its frariious; 
there will be 530, and )oa multiply the 119 by tln^ 539 that Are dia^umilly 
opposite: Ltiis yuu multiply Ijy the fmctional parts of ihe reioiiiainjr iiuiulaT, 
tiamely by the 1 ajnl 5 ami 13, ami the pruiJuf't that results you ^livah'^ lf>' tlie 
lb that is ovw the 13. and the 269, atid by the fractioiial parts of the n iiiaininK 
twtj numbers, UHitjety tlw^ 6 Hud the 7 and tlie ^ and the 9: and ^'ou cancel 
that w'lmh >'ou am nineoU as w'e demf mat rated in the preceding problem, ^uid 
wu will lia\i‘ 12 carat-s, uiwl tbuw yon can do the wune iti all ^liitiiliir 

situations in which you propose the sale in rolti of one weight. Jind you will jieek 
the priw of rolls {if any othin’ wTight. 

[H'Aeu (A# Price of Pisan Bolh nt Sought from Sftssijta 

Alsoi^> that it is Ian ter understmjil: ^ IJ Mt-saitui rolLs urn worth ^ |7 tarti'tij: 
it ts auught how inudi 17 Pisiui rolls are wtirth. First it is sought how many 
PLsnn rulls {Joe MewLiia roll tt'eiglL^, tiiiiof^ly ^2, wliicti w*e put in front of wdicre 
yun write the Mesidna rolls, as abewT we taugjil to put ^2 in front of the GeniK's#' 
rolls: or yim put ^ in front of tla- PLsiui rolls iK'cnuw fuu^ PisnJi roll is | of i>ne 
Medina roll. 
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However in this piY>t>le[[i we put ^2 iii front of tiie Me^Lnn mlln, ws iii bete 
tihowi]i; mid >%:iu multiply the 2 by [plOOj the 1, and you add thtr I; tliere will be 
9 that you write nbovt* tlie ^2: iiract you multiply the 14 by its fraction: the-re 
will f>e tliat you WTite above tht^ 1-L 
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ALsu you niuLtipLy the T hy itn hiurtivuii: there will be 338 that vtM write abovt* 
the 7, AImj you multiply the 17 by iti» fmtliaiml parts; tlierr will be 5U) that you 
write alroio! the 17; and you multiply tlie 338 by^ the 50t, lUid by the fmctkiiiAt 
partit w'hirh are aboav, umnely hy the remaining fratliotLHJ [MUit, namely with 
j iukI >t>ij will t'/UK^l tLune that stai will bo al>Je to oanoel. Aiui ffir the 
price of the roHs you will hai'e js* j J taretii. It hf Itulent e.Kptaiiioil in this 
demottHtmtioii on tlio sale of meithandie^ how tiie price of tlio merdiaiidbw la 
foiiiet: imw w>» jdiall truly rt^urti to tbo luuue sale in which are founti the amount 
of merrhandise at a pomsl price according to difFereut sales of it, rtnuming Inch'erj 
to tin- sale of hundri'iiwiuglits. 


On HundredfPftghts Sold for Pound*; 

.■Ind ft Is Sought Hov? ^fany PolU for Pounds. 


If a hundmlwright of si>ine merchandise is sold for 13 pomuls, tlwn it is sought 
Ikjw many n>lhi will he had for 5 pounds; you tvrite diavn, as we j^aid befure in 
ttie precp«]jiig pro[Kwntkin in the hitit sale, namely tfie 10(1 rolls; next iti tlic same 
line to the lirft j-tiu wrrite the price of the roife. namely tlie 13 puumLs: next 
wrrite the 5 jMJundM below the 13 Iwcausc they' are fd the same kind and utiits, 
namely tl*e x?rire: and the imniber Is written na w here shown: you will multiply 
th*^ tiuudjers which are tii^igrjiiaUy oppoente, nanieh* the 5 b>' tin? KMh tlicfe will 
be 500 tiiat you dbide by the 13; the ipiotMTit will be ^38 roUs. aa is disfjLaytsI 
in the UlUHUatjim; nnd the total in roUs will be had for the WTilteu 5 (wqnchi; 
if j'tMi will w'kh to maki» ounces of the toIIst then you multijdy tlie 6 that is 
DMpj- th<* 13 by 12 iM«ranSi‘ ei%ch roll wvii^is 12 ounces: there will be 72 that ymi 
divide Irt- the 13; the cjUntH-nt will Iw -^5 ounces of one ndl; of the ^ of an 
ounce W 11 cnit in tlu' siiiiu^ W'AV make ^Hirts of one aimer fvxorcKng to h<w many 
pivts nnikc oia* oiini'e, or Ptsiui roll, or poun^Ls, or any otlier roll; and in i^rder to 
pereeivt* this Ih^ikt w>' put tlie protihun of liow much b tliis uf an <'«iufe of a 
f^tHan iKJUiwI; whence if we will wish to know from this how many penuy'w^ighl-s 
are in one hiiiidredwviglit, tlicii Urause an ounce of the same pound weighs 25 
pennt'W'eights of a hundred weight, you will tnidtipLy the 7 that ts over the 13 by 
25 p luid you divide fiy the 13, mid tiins >tju understand how' with any tHtner. 
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On the Same with Frarhons, 
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Alwj one hundredweight is wurth |lG [iioundi?, anil it is sought }iow uiany 
Tolbi will lie had for Ty^S pounds; you wTite down the problem in this way* 
and you multiply the 16 by the I and .tou add the 1; there will be 65 that you 
write abtne the ^16; nejti you multiply the 3 by its fracthm: there will be 823 
, that you write above the ^ 3; and jxiu multiply the IIM) hy the 823* and the 
4 that is under the fraction of the 16; anci you divide the prwluct with the rule 
for 65, that b and hy the parts under the fractions* namely with jy^l and 
you arrange the 12 at the head of the fraction bec^uite that number which lies 




over the 12 will be an ounce or ounces; there will therefcjre be the arrangenient 
; but as vre shall avoid the labor of multiplying and dividing* it is left 
^ multiplying b>' 100, and it is left tiff dividing with the that are in the 
fraction of divisionr therefore you will multiply the 823 bj- the b and you will 
divide only with the quotieril will be rolls; moreover the check of 

these things and others is the same that iwe demonstrated above* natnely as yxiu 


proceed with tile iiuinbers, muJtiplyiu|i|; and dividing, so you proceed operating 
with any residue. Therefore the residue of this number wu find to be 2 by 


casting out !ie\'eus. 


On a flundrrdpourid of Pepper 
According to the dboieii’riffrn Method. 
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Also a huudredpouud of [xippcr is sold for 12 pounds. T soldi, and 5 denari* 
Lliat is for };|^13 poumls: [plOl] tlien how' many pounds of i>epr>^T will ] have 
for 11 soldi and Q denari? The |§-^12 pounds and the soldi me of one 
kind, JUiinely price* hut are not in the same units* because the 12 pounds are in 
pounds and the ^ll soldi are in soldi; tiierefore either the j|-^l3 ijouuds are 
made into eroldi, or the -^11 ate mucle into pounds, that is they ore a fraction 
of a pound, and then tliey will be in the same units* as they already ore of the 
same kind: therefore of the 1^11 soldi ive make a Eractiou of a pound* namely 
and it is written Iieluw the 12 pounds, as is showm in this illusiratiun; 
and the 12 is multiplied by its fr^tiou: there will be 2^J69, Also you rnukiply 
the LI by the 12, and >'du add the 9; there will be 141; and you multiply the 141 
by the lUO, and the 12 and the 20 that under tiu? fraction of the 12* arul you 
divide the product by the 29611* and w^ith ^ ; but i^iou evade labor and do not 
multiply by the 12 nor the 20. and >'ou ueftl not divide with the therefore 
you will multiply the Ml by the lUt); there will be 14KMI that ^-ou divide by 
tin* 2969; and ui order that w'e shall have twt'lftlis or ouiu'es in the fraction, you 
multiply the l-llOO by 12, and divide with the quotient will be 

pounds. 


Ort a Hiiudredieeight Sold for Pound.^ H'fteu ft w .Sought 
Hoir Muc h A/crchflfid'u'te li'df Be Sold for Denari. 

Abo one IninditHlweight is worth g|l3 pounds, and it b fKiught how much one 
will have for ^9 denari^ and so that it b in tite saiue unitrt oh are the ^|L3 
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puuudi^. ihal is for of one pound; you write daihu the problem an is 

Mhowii here, and jf'ou multiply ihe 13 by ita fraiclions; there will lie 60S> Also 
ynu multiply the 9 that is over the 12 by the 4, and you add the 1; there will 
tie 37* and >‘ou multiply the 37 by the 100; and you multiply the 5 and the 9 
that Die under the fruftious after the 13: and you divide the product with the 
rule for 60&. lliat is and with and with . they are the 

fractional parts rearranged together; and you will have the flight quantity; or 
if you will wish to cancel to eitnde labor, you do not wish to muitipLy the 37 by 
the total iOOt but you leave (jff a 10 from the rule for 100* and yim leave off the 
that U in the fraction of the division: therefore you will multiply the 37 by 
the 10 that reinai[is of the 100, and by the 5 and the 9: there will lie 12750 that 


vou divide with 


4 » S 13' 


the quotient will be ^ ^ ° ,y roll. 
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[On PouTfds Sold for 5oMi-| 

Also if a htuidredpound is sold fur 1^17 soldi, then it is sought how much 
of the merchandise for 17 pounds one will have? You turn the |§17 soldi 
into a fraction of one pound; that will tie ^ of a pound; and this you do so 
that the two numbers are in the some units: next you write the problem in this 
way* anil you will operate according to what said above, and .you will have 
j jff ^j 2Ull jiounds for the quantity of the merchandise. 

A Universal flufe/i?r //undredpuundid. 

We wish iudeed to demonstrate a rule that is produced from the avoidance 
of some niultiplicatiou and division of the numbers which are posed in such 
problems, and that is when it is propo(«?d how much a huudreiipound of pepper 
is v^orth in any number and fraction of pounds, which we put at 13 pounds* and 
it is souglit how mauy pounds of mercliandise will l>e luvl for ojiy number of 
soldi, which we pul at 3; always you multiply the niimhex of soldi by 5, and you 
divide with the price of a hundred pound, aa in this: ,vou multiply the 3 denari 
by 5; there will be 15 that >'oij divide by the 13; the qUolLent will lie ^1* and 
the total in ounces you will hav*e for the 7 denari: truly if by the same rule is 
sought how much of the same will be had for 7 soldi, you will similarly multiply 
the 7 by the 5: there will be 35 that you similarly divide by the 13; the quotient 
wilt be ^2 pounds, and thus you understond in ell similar problems. 

Also if conversely you wdll seek by the same rule how^ much 7 ounews are 
worch, then tou will multiply ilw 7 by the 13, and ytiu divide by" the 5; the 
quutLeiil will be ^18 denari. Atid if V"uu will seek hoW" much 7 pounds of the 
Home merchandise an' worth, then you will similarly multiply the 7 by the 13, 
tun! divide by the 5; the quotient will be ^ 18 soldi tliat is 18 soldi and |2 tienari; 
and thus you do in similar problems- {pi02] 

[fJn Roti^ Sold for Tqfcnn] 

Alsu 14 rolls are sold for |5 tareni; how many' rolls wdU I have for |l7 tareni? 
You write drwn the problem in this wavt and you multiply the nuinl>ers which 
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[I- Lilier Abaci 


are di^goimliy opposite^ uamcly the 14 and the |l7. and ytm divide Hy the ^5; 
the qtkjtient will Ik: ndh. 


[On Rolls Sold /or roneni; 
it in 5otijgr/i/ How Monjf RolU far GVqmn.] 

Also I IT rfilbi arr !*old for tII taretii; Ixiw euaiiv rtf theiu will [ Imve for ^7 
fp-ftinfi, lliflt Lfl of one larenoT The graiiui me mode iiiU* tan-iil tw 
ihnt they mv iIh'' satiKr units iki the aHovewritten tareiii: you write 
tliG prubleiii thus, and you wdU mulliply ihe ^IT by the aiul you divide by 
the ^11; Aihi >xju inab^ the fraction so that itju luive 12 at the heatl arid there 
will be ouiict's: aiul the quotient will be ^tToT^^ ounreji. 



[On HalL^ Sold Jar Cimms- 
It J4 //ou' Murk Mcrch&ndiAe for TurcntJ 

Alsw 1^3 rolk arc ijuhl for j |l3 f^nins; Iwrw nuuiy mils will I havt' for 3 iU 
tareui? Firel you Juake the 5 f 13 grwjis into a frai tjon of one tareno;. add that 
will be niwl >tju write the pn>Mejn as is diHplH>xtiT jumI will 

multiply the by the Mid vthi divirte it hy l!ie and ^| fiQ 

rolls will be tlie rpiotient. 
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[CJn Rails Said /nr liezants.j 

.Alsci^ I of rt[ie roll Ls sold for | of one bertiiil: ls:rw‘ lUMlv ndis will I have for = 
of one You write down theprublemn njHi you iiuiltiply tlie 3 tluit in tyvet 

the -I by the fi that is over the 7; theiir^ will t>e IS that you nmUiply by tin? 5 
that IS uiKler the upper fraetioJi: there will lie 9(! tliat wu divide liy the 4 ilial 
is nx-er the 5, and by the 4 and 7 that are uinlrr the other fractioiis. that in with 
tlM* quotient w ill lie ^ of one roll. 


On /-raft lon.v of Rolls. 



.Alsu 1 1 of one roll is sold for of oue bexatiti in>w niitny rolls will 1 have 
fcij: j j one Ixv/aiit? Therefore yon agniii w'rite d(jwn the probleiiiH and you 
multiply the lyy xhe 4 J , and >'uii divide by the iH; tlius^ you lake the 
J j Bnrt, and jini will multiply tlw 2 that b twer the 3 by ilie 4, and the 1 wltirh 
ill <j\i!ir the i by tlw’ ancl you add them togeih^T; then' wdll be 11 that VUii 
write above the - j; and nt?T£t you Htul the suio of the it will l>e M9 that 
>ou write afxnv tin* | J'ou Hiid the sum of j also. It w'ill la.' H537t and 
you will multiply the 11 by th<‘ 537, rntd by tin’ frartionoJ |:»ftrtii whieh ar*’ under 
the frairttoii wriltou Iwhyw the 119, namely the 5 uiid tla- 0 and ilw=^ 7; Jimi you 
divide the proiluct by thi' 149, and Iri’ the Eriictioiml parts w^hith art= under the 
11 iiinl the 537, that is with wjikh nwran^efl together in j nu ~ ia * 

vtiii cttiacel that wliUJi you c«i eanceb and ^ iS Sft tj ^ quotient. 
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On anti Florenttnf Roth 


Also Geiiucse rullij are sold for ^^3 IjeiHiits; liow iimiiv FJoTeiiline 

rolLi will 1 hnvty for ^2 bojants? Bpcause the Genoes^r rolls are sold and the 

•* . * 

Florentine roUti are yuiight. tuid becausi.^ the g $13 Genoese rolb are made into 
Floremiiip toIISt that is, ynu niultiply them by ^2; and >oii write down in llie 
problem the found product fur the srde. And so that wv ut>t>id the labor of 
the SiiieJ niiiItiplication, you put the Jj 2 before the Genoese rojja, os we 
demonstrated iibq\'e in a sinulru situation; and >i>u write down the problem 
thus: iukI >tiii muHiply the 2 by the 0 , atul you add 1 ; then? will be 13 tiiat 
you write above the ^ 2 ; next v-ou multiply the 13 by its Fmetions; there will be 
■107; and you multiply the 3 by its fructioti: there will he 117; after this tou 
inultijdy the 2 by the A, and aild 1 ; there w^iU be 9 that you write the ^ 2 ; 
and >'ou multiply the 9 by the numbers which are diagoimlJy opposite, namely 
tlw 13, and the -107; tliere w'ill be -17619 that you multiply Tjv tla» fnwtional parts 
which are under the 117^ tiaiiiely by' tlie & and the 7; and you divide the product 
with the rule for 117, that ia with and by the numbers w'hich are under 
the rracliiHis of the diagonaily npp^J^ii^e imml>crs nnjnely the 6 that m iin<hT 
the 13, and iltc 5 and the G that are under the 107* aud the I tJmt ts undiT tJw 
9; if yr^u truly wilt w'ish to avoid lalK>r in the iiiilltipljcatiqn and ilivLsioi^* then 
you take care as wu" sjud; yoii multiply tlie 9 by the 13, but you Icai^K! off the 
tijultipliratiou of them, and yon do iuit i.li^'ide by tJie 9 nud tin.* 13, wliieh you 
left off nniUiplyiiig^ whicli are in the frjwtioii of division; t herefore t here reinaiiLs 
ordy tluU you uiukiply the 107 [ly the fmttlutiai parts wliirh are uuder [pi03j 
llie 117* and there reniaim to divide willi ^■^- 5 - 5 , <pf w'hich again \v>u leave off 
multiphing by the fi that is inkier the fraction lielow' the 117; and you do not 
divide by' the fi that hi under the ffaetktn fjf divisUin: therefore you w^ill multiply 
the tt)7 by the 7 that is under tlie fraction below" the 117* and you divide with 
that iii W'itlj so that wv ha\'e ounces over the 12 : tJie tpjotienL will 

be* as is shown in the illustration Florentine rolls, 19. 

On t.hp CQntrary of the Sam^* 

Aliso it is that Flommine rolk are worth bezants, and il bi 

sought how' nmny Genoese rolls will be htirl hir |l7 eaiats, that in for of 
one bezant ; br-eaiLse each Flurvntiiie roll id ^ of one Genoese roll, the ^ js put 
liefore tlie ||12 Florentine riilfs. iis is shown in this ilhistratioii. And you take 
the g§12, and ynu will multiply the J2 by its fTsertions: there will Uq 563; next 
yon pa.ss to tlic ^4, and von will multiply the I 1^- the 1* ajul you add the 3: 
there will lie 19; again jou w'ill tnnitiply the 17 that is over the 24 hy the 5* 
jiiid odtl the 2; there will lie 37; and >tjij w ill uiuliipLv tlie ftT by the 6 that 
Ls iliagH'rifdly opposite over the 13; and you will multiply by the 563; and ymi 
tmihiply by the 4 tluu under the fraction Iwhjw the 19; and you divide the 
prexJuet 1 j>' the imruliers wiiieh ftn,': under the Fractions of the iliagoiiaUy opposeil 
numIxTS, iiutiiely liy tlu^ 5 smd the 9. and by the 13. and the 5, and tlw 21* that 
is with ^dj ; aiid you cEuicel that which you ran ranceL and vou will 
liHve for the sought t]uaiitity } of one Cetniese full. 


1]T 




156 IL Liber Absri 


Thr Second Part of the £%qhth Chapter on the fc’rrAanjr of A/onr|^. 

[On Pi»on Dmori for /mpcrial Dmori.) |27| 

An IminTiiil sokiOi tuunrly 12 dpujuit cir any olhfT nKiTwjv i« mid for 31 
PtHAn fleium. or &»r some tstber mcine>v w souftht hiiw inuny Pinan denari 
will utHf have for 11 Impetial denart; you write down the pruljleni.> najikely the 
first Kiile, naxncLy the 12 Icnpertal denari; next in the satne line to the left you 
%vrite the prke of thenit ruunely 31 Pimaji denari, and jiun put tlie 11 [mjterifd 
denari below the 12 IniiMTial denuri. ait b shown here; and >011 will multiply tlH" 
numbers whirl) are diagoiudly opfKjMite, namely tin? 11 aiul tlK' 31; rlwrt' leilJ l>e 
3-U; and ymi divide the 12: the cjtiotient will Ijp ^28 Pisan denari, 

(On /'Man Soldi for Impertol 5o/dLj 

And bwTHise you know how many dennri one Inip^'riiiJ wdilo is wxirth, namely 
12 luiiieriaJ denmj, then you the iHiuie mnuber of F^biun doldi are worth 
12 Iiiipf^ial flplrli, and the sanH* niiciilH’r of PLsaii potintls are worth 12 Iiiiix^rial 
poimcht: wdu'CMH.' we slialJ say, 12 lui|k’rud suldJ ure worth, as wie i^aid befnn\ 31 
Pisan soldi, and It is souglit how much 11 Imperial midi are worth: there will 
then be this problmi; if twehe Impi^tial solrli are w%rrth 3l Pisan soldi, ilien 
it is mught mnrh 11 [mpcrinl sukli are^ wxHrth; writedown the i>robUMU 
as abewe, and >*00 will tuuJliply the 31 by the 11, a!< we .said befi^re; imd yf>u 
slmUArty divide by the 12; nml thii!i the ciuotient will b 28 PiMUi 

soldi and 6 deiiiirL, its is displayf^J in this seecuHl illustration. 

On the Same. 
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Again if si-eh by tlie sojw rule law iiiwh U Imperial pouials are wurth, 
then there will lx‘ aiKitherr such problem. Twelve Impirrial ]Kiuncis are worth 31 
Pbaji pouikIh; therefore the problf^m is writ ten as above, and the U is nmltiplicti 
by the 31, and the product is dividfvl by the 12 a£i we kuhI hefurei and y-QU will 
tiave ^28 Pkan pound^^^ as is shown in oiiuther illujitratioii. 

A(mI if ^t>il will wtal) to make suldi uf the of one |ioiiruL ttum >y>u mullipl}* 
the 5 that m over the 12 by 2I>; thfte will be JOO soUli tJiai you divide by the 
12 that hi undi7 the fraction: tliere wuK be 8 M>kLi and I deuari; tbereftire tlw' 
n Imperial pounchi aPr worth 28 Phmn pounds i,md H mkii And 1 denari; or yi>u 
multiply' ttm 5 l3y' the 3-11, whkh is 31 times 11, and you divide afterwards by 
the 5 that b 1 of 20, and the 12^ hind \y>ij will have midi and tletiari in the Brat 
divitnon. and tlmt whJdi 0011114 out over tlie 20 is tire tiuinlwr of .soldi, mid tiuit 
which cona^i out rnaY the 3 is mu’ third of a soldo, W'hkli Ls 3 denari. [plOlJ 


^2fj lAr 5ame* 


.Again all Imperial suklu bi Worth 31 Pisan detuif i, as lAY* waid before; and St iS 
aoiight huw many Imperial soldi wdlt be hail for 11 PiMini rlennri: IrecaiiSJ.^ the 11 
fh'iiari are Pisaiu you will note "denari'" alxive the 31 and the 12; and yxm will 
put the 11 Ix'Uiw' tln^ 31, tuiuiely ibe Piaan rlenari tx’kiw the Ptaaii dpnari, as is 
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shown in the illustration: ^xiu will therefore multiply the 11 by the 12; there wiU 
be 132 that jiou will divide the 31; the quotient will be imperial denari^ 

fJn lAe Sfloie. 

Also a Genoese soldo (28] is sold for ^21 Pi&an denari, and it is sought how 
much 7 Genoese soldi ami 5 denari are worth, that is ^7 Genoese soldi; you 
write down the problem thus, atid >'ou inuUiply the 21 by the 3, and you add 
the I that is mer the 2; there w'ill be 13 that y-ou pm above the J21. Also you 
multiply the T by the 12, and you add the 5 that is ov-er ilje 12; tliere will be 
89 that you put above the ^7; and you multiply the 43 by the 89: tbere will 
he 3827 that you divide by the number of soldi, naincly by the 12^ and by the 
numbers w'hich are under the h^actkins,, namely by' the 2, and by the 12^ which 
numbers you arrange together making ; the quotient will be | j|| 13 Pusati 
soldi- 


Ot\ the ^cime. 


Also conversely by the same rule it is sought how' many Genoese soldi you 
will have for ^7 soldi of Pisan iiitiiwv; you write the ^7 lieLow the |2l in 
the illustration because they are of the same kind, namely Pisan; and you wdll 
multiply the and the 12 that are diagonally opposite; and you divide the 
product by the |21. which you do thus; you find the 43 imd the 89, iujcl you 
write the numbers above the ^21 and the ^7. aud >'ou will multiply the 89 and 
the 12 which are dlagoiiaily opposite, atid >'ou multiply hy the 2 that is under 
the faction after the 21; there w'ill be 2130 that you divide hy the 43^ and hy 
the 12 that is under the fraetioii after the 7; the quotient will be 1 Genoese 
sokUr a& is shown in the illustration. 

On the Same. 

Also near Provence a .Magalona soldo [29j, namely 12 Magalutia denari, is axirth 
J13 Hegal denari [30j. and U i» wrught how much 5 pe^ands and 13 soldi, that 
i« y 5 Magalona pounrls are worth; therefore* as pounds are sought, this is an 
exchange problem; 12 Magalona pounds arew'orth ^13 Regal poumb; therefore 
y*>u write dow n the problem ihms^ ajid ^-ou mov-e to the |13 h multiplying the 13 
by the 1, and adding the 1; there will be 53; next vou will multiply the 5 by its 
fraction; there will be 113; and you will multiply the 53 by tike 113; there will 
be 5989 that >tju divide by the 12, ajid the 4, and the 2(1 that are under the 
fractious; the quotient will lie RtgftI pounds. 
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[f?fi the 5'ame..J 


And if you will pose 5 tlc^al ftounds and 13 soldi^ anil you will wish to buy 
.Magalona pounds with these, then you write di>wn ^5 jukJ ^13 because they 
axe of the same kiud« and you w'LLl multiply the 12 and the ^512 which are 
diagonally opposite* and you divaie by the ^13; that b. 3 xhi will multiply the 
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1 IJ hy tliP Hiifi by thu 1 that, aftfr the 13; tlwrc ftilJ ho .'ihl24 thar you 
ciivkle b>' xUo 53. apd hy the 20 of the frHCtioii: l>ijt tinrt you wilt luultlply liic 
.>12-1 b>' 12 so tlmt you haw it l>ckw tlic b'^rtian nfter the l(h tlH'^ quolieut 
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[tJtj Barcolotinn Pountin St^ld far Padvnn /^ourtds.] 


Also a Bftireloiian soldo [3l|, nniiady 12 detuiri, is worth |17 Padiiuu dt^iiAri 
[32], and it ia tioiij;Lit how nmuy Pruluiui jxiuiids wilJ one iiav¥ for 3t Bfitfeluiiati 
jioiJUfht aiul 1J soldi and P detiari: you write <^lqwri ttk' probiein as is. show'ii here^ 
and you will tauhipiy the ^ 17 ujkI the that axe diugoiiaJly op^HJstte, uiul 

)*uu divirir Iw the L2: tile quotient wiD Iw Ptulunu pounds. 


Ou the Same* 


[f you truly propose the same to he PaduaTi pounds, and you w^bdi to 

obtain from tiu.^se Banrlousm }Kiutitis. then you wTitetla- Piuluan numWr Iwhw 
the Piultum tuimUTn. as Ls in anothiT protdf^m; utid yi>ij will inuh.ipl>^ the 

12 hy tlie and you divide by the ^17^ that is you will multiply [pH>5) the 

stud 12 iMici the 7017 rluii are [liaf^onidly opfxisitc. utid by the 3 that Is under the 
fraction after rlie 17; and you divide hy ihe 53 and with the that are iinder 
the froertiou after tlie 31; the <|Uotieiit wull be ^ ^ 21 UarceJonan pounds. 


/*U<m Inj^ 
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|fin thf .S'uiue*] 

Alsitj mi liu]>rrrinJ soldo is worth |2ii Pismi detiarii plus ^ 1 Pisan tii’timi for 
each liiiperinl pouml [33|; and it is li^' many l^tsan ixtiiial?^ will be hail 

for 21 JttifHTuU janiiHls and ^5 deniiri, that is for ^ ,j j^ 21 Jniixr'hn) ^jmiindH; 
lK^*rtuw tlie soliUi is oih* tui'iitielh of a (Kaind. you dividt* the ^1 iliumri by 20' 
the quotient will lie of one Pi«ui denaro that yon add to the prii'f* of the 
soldo^ mid thus 12 ImpiTial dc^nari are worth ibsaii denari. Therefore 12 

Imperial pounds are wnrtb Pisan (.xiunds: you therefore put the ^ ^^ ^ 21 

liiiperiai pouncls l>ebw' the 12 linpcrid poundsi mal will muhiply tJH'in by 
lual yr>u divijie the pritdrat hy 12, mul yon wuU have the propomni 

wnit. 


[fJn tht .S'orftf,) 

And if one liiip<!riuJ soldo is worth ^28 Pisan denari minus |l denari ha- 
eoch tnqx’rial fyaiiid. ihirn yon divide n^nin the ^ 1 drnuri by 2b; there MNulta 
that yiHi siililroi^C Eroin the -[2?* Pisan detnui: tlierp remain ^^28 Pisan 
denari for tlic price iy\ one Itiiptiriul \\’heiM?t if you w ill haw 

Pisan pouniLs from wbkii you wish lin^xuial |.Kiuiids, then you multiply tliEun 
1h' the 12, and yoti divUU' by I he j-^28. And you note hoW' uiiinv ileriari are 
ipven to the pfiutid. plUH or minus, froEii thi’ prie^^ uf tlu^ soldo; and y^iu luiri a 
tw'entieth of It to, or subtrurt frotn, the prin?. and you will haw the priw of the 
wjUJoh 





Here Begin? Chapter Eight ISy 


Utfr Eftd* tht k'T^hangt of Sfoncn That !§ Sold for Scldt 
H^tt lirgIn^ the Exchange of Money It Is Sold for 

Pound* anJ Oman. 


A Pe^AJi |mhuk 1, tbunc'ly 20 is wiMh I Btihjgws^ pound [34j t>lua 5-1 Tkik>g^ 
iiesr demiri, that is 20 Pisan Hohlt are vn)rth J24 Dolognesje «jLdi. rhcrcfoit' 20 
Pisan ih^Etari an? ft'orth |3-1 Bolnginste clenari. iunJ IHJ Pisan pouiHia lue wjfth 
J2i BtiUjgiiese (Hniiids; and it is wjught Wyw miuiy Bolngneae rietiAh are harl 
fur 111 PbJiii. driiari: >'Oiii tt'rtie clown ibt? prublettiL as is displa>'ed bere, mui 
>*00 multiply the 111 by the |2i, and you divide by tike 20 Pisan iletutri; ^ 13 
rkiiognene denari w^Ul be the qiiotietit; mid if the oxoltange surcbaig^ hK* a Pbum 
puimd will be f !|i6 Oolugnrse deuHri. tliat is 20 PLsait soldi ai^ worth |S clenari 
and 24 IkilogtieHib* soldi, that is Bolognese soldi, 9Jtd ycNii wikIi to know 

tiow many PUaii soldi are worth 11 Dologncsir soldi and 5 denari* then >tyu put 
iJte soldi below tJie Uubgiiisie aoldi^ and you tnuIttpLy the ^11 by 

the 20, lujil >i*u di%'Kk* liy the ^21. that is >tiu will multiply ibc 173 by the 2t>, 
and by the 12, and the 20t ^uid tin' 2 that are iukIc't the Enurtiutis^ and ymi divide 
b>' the 50<'l. and by tlie 12 tluit 1$ under the rractioti of the L4^ the ipMitietii will 
be Ph<an Suhii. 


Agniti the- exchange surcharge^ for a Piivui pound Is j57 Bobgiusie denari, 
that Ls 20 Ptsati suldr are vnorth Hohigiie!#' soldi; and it snugltt how 

many nokj>Kiu*s(' jxtunds are 17 Ptsnn [niuncls and 11 soldi aial A detmri wrirlb: 
you write derail ib' problcati; yini multiply the hj’ the Br^kig- 

new pounds, and you divide b>' tJkc* 21) Pisan pounds; the quotient will l^e 
Bologia'se (xiiimis. And if >r>u will have 17 Bokjgnese poiinrla, 
then yr)u multiply ihetii iiy the 20, mid yu\i divide by the and ymt will 

haiiS' the cnjiu'Iushmi. 


Aii Impc'riui sokio Ls worth J2f! Pisan cii^uari; it is tjought Iwiw' many Bi4r*g- 
»«*»«(> denari will be the surrhiirge fear 1 Pisali pound; an I]ii[>enai fuddu ts 
BokjgiiPfie denari; ther^'fim’ ^28 Pisaii soldi are worth 56 Rdtogiicrw sokLi. and 
^28 Plsftii [xjuiids are wtirth 56 Bokigiiese ixmrids. Therefore Pisan pours is 

will have an exclnuige stirrhnrge of pounds, that is 36 iniuttM j2H, and be- 
cutta(‘ \wi will Mi*ek th<> exciwmgi^ siinhATge fw one+ >xni put tlie 1 bekiw the 
ia) E^iSiUii |,x}undsr as is dispUyfNi m this Uliistratlon, and yr^u multiply I la? I by 
the ^T, nnd >r)u cUvide l^r tlie ^26, that » ynti nmitiply tlie 1 Ijy tlie 16, and 
isnt rtiride by fi7; but mo that >idu have in the ftaetiun. Vim multiply' the 

raid prcxlurt of the 1 and the ]5 by tliere will be 1206 that tsrti divide with 
the qUiMieiit will be ^^ ptnuMl, that is ^6S Bokigtnese denari, and 
sueIS t ht' exrliange surtiiarge f^ one Ptsan pound. 


,pwin4i 


PtMn 

Mom 

4rwri 

lieiUrl 


«l 

W 

\2i 

a 

* 



Hii 


eo*. 

ajh. 


IW 

» 

- hi** 

4317 ■ 






16() IL Liber Abaci 


[h Li Sought How Murk Ont Jjnpr.rtal Soldo Is W'ort/|! 

tn PwiQw 5 oWi'-] 


m)l4t 

JD 

tki 

mjidi 

« 

u 


1 ^ 


And it b said conversely that the excbaiii^c surcharge for one Hismi pound ia 
5 sokli and -^3 iIcnarL that is 20 Ptsaii sulili are vi-orth Bokignc^ soldi, 

and it is sought bjw many PLsaii soldi are vi'orLh otic ljuperiaJ soldo; for the 
soldi >t)U put 3 soldi bclo^' |pl06] the ^ Iniperial soldo is Kiorth 

3 BoJogin^ soldi; *uid ttMt will uiultiply the 3 and the 20 that are diagonally 
oppoaite, and jtiii divide bj' the ^§-^^5. tliut ii^ by that is the same becauw 
is the qiuifient i*oldi. tlmi is J28 deiiari for ilw price of one 

imperial ttoldo. 


[TAe H:i’cfiotige Surcharge ih Boiognesr Prnari 
is Sought fifT One Puan Ppund.J 
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Again one tm|M>rial soklo is worth ^28 Pisjui denari rniiais ^2 Pisan denari 
for eiTTV Imperial poundi arwJ it is sought how many BologjM>se denari is the 
nxrliange rate for one Pisan pound; becaius*' of the aforesHid ^2 tlenaTi. sxju siil> 
tract of a Pisan dnian:) from tbi* |28 Pisiui rksiaJi^ there wjJJ remain 
l^ismi clenari fw the prire of the ]in{>eruil aoldo. Then'fore Pisan t>oun<ls. 

namely 28 PLsafi tamnda and 12 soldi Juifl 9 denari, are worth 3t> lk>[ognesc 
pounds. Therefore the excbaiigr surcharge on 28 Pisnn pcjunda iiud 12 soldi and 
9 ckmitri is 7 Bak^guesw pouiKja hjhI 7 soldi and 3 denari, that bs 36 [Hilmds miuua 
28 (Kanuh and 12 »diU t^i^l 9 denari, writr' down the pr(d>letu na 

ifi sIh/w'ii liore. and you wrill uiultiply the 1 l>y the and ™u divide by the 

j-^28; th# quotient wdll be Btdogni'Sif pt>ui]ds. 


\On the S'nme.] 
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Ahio the exdumge sundiarge on one Pisan pound is ][6-l Dologne?^'! demiii, 
tliat is 125 DologneNe soldi are worth 20 Pisati sokU, and the price b sought for 
3 Dok>gneMe soldi, namely for 1 iiiiperinJ Nnldo; you therefr^re write down the 
problem: you multiply the 26 by its fraction; there will Ire 203; you will therefore 
multiply the 3 Ivy the 20^ nnd by tlte 8; there w'tll In? 180 that in divided by 203. 
miniely' with Injt vtru rnuLtiply* ihLs by 20 and by 12: there will 
that jw divkle with the quotient will be j - j*j 2 PLsan atddi^ tliat 

is 7 ^^28 Piican denari. And >t>u will note tliat bec^ivust* you arrange the ^ 
after the ^ so that tbi» number wiikh Ikw over the ^ in mie rwicjitjerh of a 
demiro, wdiich occurs for one Inifserial sokJo; ami because there are twenty soldi 
in a pound, twttniy times as iiiaiiy occur kM* one pound: therefore taie Imperial 
soblo i» worth 28 Pisan denari plus denari rL:ir each Inqa^rtHl pouncl. But 
from five denari occtirrbtg for earli jK>und there ctccurs for cat‘h soltk> one fourth 
<k:aaro. and for 10 denari there occurs ^ denaro, aii<l for 15 denari tHcurs | 
denaro. Therefore one Iniperlal soldo is wr>rtli |28 Pwhii sfddi plus f^2 denari 
per poun<l, that is 2 plus rhuiaro. VV'henct* one Imporhil fM>ldo is worth j28 
Pisati denari mlnu.s deuaro for earli luqH'rlal pound: jmd thus you strive to 
work ill similar prof^lems. 
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Oil Vftiflian A/onfif Sold for a Sumbtr of Pound*; 

.'Ind thr Pnce of a Pound fry Weight h Sought. 

One Venetiim [ii5j, nHiJidy 20 saoWi, h soW for 12 Phaui pintnrB hjiiI 

1 soldlt luid it is wught honv mueh coie jxiuiid W weight of ttie SArtie bt worth, 
that wo put to be 12 Venetian soldi aiid J5 dcaiari: >t>u w'iil multiply ill 
by the ^ 12, and ton divide ^ny 20; And if one Veuetlaji pound by nwight i.H worth 
^8 pounda, and you w'ish to know the price of a pound. Jiuiiiuly for 20 wjhli. 
then you multiply tlie 20 the ^8^ anil you divide by the 12, and thu.s \t>ii 
iiiMinubledJy will haw the prupewiitmu. 

On a Pound of Silutr. 


A pound by wrighi of siU’erj tiiat is 12 iHjntt^a. is sold for 7 pourKin: it is 
ftought bow much 2 mincm are worth: yvai wrire down in the problem ounrrsi: 
l:»eueAtfa ounccii. iiaiia^ly the 2 beneath the 12. ajid %\mi will trjulti]dy tlie 2 iitul 
the 7 tluat art' diagoiialty opposite: there w'ill be M; and >vu divide by the 12: 
the quotient will be j 1 ^louiiiU, that is 23 wuldi and 4 denari, aa ia Klaiam in the 
probkun. Or iu anollwT way. Inwauw the 2 ounces are | of one pouncl. you take 
^ of the 7 pounrb, which is 23 soldi nnd 4 denari, jia we said trefore. 

[On thr 

.Also ft pound by wt-ight of silver ts .'M>ld for T puuials and 9 sokli. tliat 
pouinis, and it is sought how much ^2 uujirt« Are worth: >t>u w^rite ikwu the 
probleni, as is sliuw'ti licte, atiri you uiuJtiply the ^2 try tho ^7^ aikl you divirSe 
by the 12; the ipiothnit. will l>e j j 1 poiuitl^ii. |pl07j 

jOu lAf Seimr.] 

Abtf) oew (hjujhI In' weight ta worth T [KJiiocis ftihd 11 soldi niul S flenari, that 
is ]|^7 pouiala. atid it is sougitt hem much 7 ounces and 11 ;wtuiyweights are 
worth, tluit is 2 s^ ounces because' ohm? ounce makes 2S peujiywYights; you write 
dow'ii the pmbleui as is shown laure, ami >ou will muJtt|jly the In' tlte ^7, 

and >’ou divi<k' liy 12: the qiiotk'iit will b<‘ ? to io 12 fa>uihU. 
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On tht Same. 

.ALmo a piiuud Ijy weight of Mits-eT is sold for 72-^4 Regal pounds; it U nought 
how much -t pouiais Aud ^7 ounctrs. Are worth, tliar is ^^4 pounds bs" weight; 
Ixvause Lti this pn>pusitkiu tlu* price of a pound liv weight is wjlight, only I is 
WTitten for the sale, myiiely one |:satrid, and both are of the smut? kind arul unit, 
and >t>u multiply tlw 4 by llie y3^4, and you divide bji' tlw? 1, OAiqely bj- 
the oiiv jKHind; a$ is sIkjwu here, till* qui;tietit will be j; 20 Regji] |xMmda. 
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(Jn thr Same. 
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Als»ti n {ioiiimI of nilviT by wviglit is f<jr |7 pounds, luiH it in n^iught how 
much Li ijouufhi cUhJ 7 ounces nnd 2 pPiinii^wcij^t.K Hit* n^tirih, tbit ut 
poiiucht by you will therefore inultipiy the tiumbcr& that we diagoniUly 

op]Mj4nte, najttrly the JjfT and thi^ IL and >t;)u ^iiv5^k■ the Hale, namely 
the U and pounds will Lh' the (luotient. 

(C?n Siircr Said fur SQracen 

Also g-7 pouiiclih of Htl^TT by weight are Jioki fi>r ||6il Saracfn :ind 

it is sought how much 5 ounces and LI penn^Tvrights anti & rarotn> are worth, 
that is |-^5 oiim'cs; ^ ^7 pontirls and |-|^5 ounces are of the siime kind, namely 
weights of luJwr, but th^^y an^ j«»t the siiHie units, because "7 are pounds aial 
|-^5 are ounces; eklier tlw j |7 are iiittile inlo otiiice?; or the ounces are 
tna^ie into parts of one ponmL w'hich are fd a iKnjnd: and you write dow-ii 
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the problem an is shown here, and ,vxju wilJ multiply the 7 Ijt' it.s frAiukitis. tin re 
will !)« 265. Also yon will niultiply the 6,1 by its Fractious; there will be 251lt 
and yT>u w'ill multiply the 5 that ia over the L2 by its fractious: there will be H21 
that yon will nmUiply by the 25-1 1, find by tin; 4, hiuI by the that are ujitier 
the fractioiui w'ritteti bi*l«W‘ tlw 2(i5t ami you divkie with llw rule for 265, and 
by all the other txart^s m order, so that t^ou haw ^ in the frafukui of division 
in onler to show: carats; and ^ bezants W'ill l>e the qiujtieut. 


fJn the 5ofiie. 
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.Again it is proposed that a pound of aiJver by weight, that Ls 12 ouures, La 
wxirlh 8 pouiifL**. and it is sought how mnrli sUvit will be bui for 5 ixjunds; you 
WTite dmvn the 5 bekvw tlie 8 iii the problem, ajul you muhipty the 5 by tlw 12; 
there w'ill be t50 timi mu divide bv' tJie 8; the qttotk^nt w'ill lie ouneeSs as hi 
sliown ill ilite probhmi. 


Oil tht Samt. 


Also n pound of silver by wi?ight is worth 7 poniulsj anil it is sought buw' much 
will then be hiui for 4 pmmils; you theridore write dowii the problem: you will 
multiply the I by 12; there wdlJ Im* 48 that ytui iliviiie Ity tJn' 7; the 4;pi<itieiit 
will be ^0 outicint. If you will wish to know how many |H'iin>'weiglits are | of 
HU tKince. becHuse each ounce wt‘iglis 25 jnuinyweights. then ynu will inulti]dy 
the 6 that is m-rf the 7 by the 25; there will t*e 150 that you divtiie by the 7; 
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lUe iiuniiient will Im* ^21 iK^riJi>'w(^ig|iijt. Ag^in if yon will wish t*> make earolw of 
the w iif one pennyweight, then yotz will m^iltiply the 3 that In mw the 7 by^ 6. 
t)ecniiKi' each ijennyweight is G rinob«, thejt' will he 18 that ynu di'hide by the 7; 
tlie quorkut will hi* |2 < Arobs; then-fore for the ■\ ]>uuf>ds ytui will haw 6ounces 
auf) 21 penny wriglitji niui mrohs^ If you will wish to has-r thu in oaily ot^ 

umltiplicMtiun And division using a Ijetter ti** hnwiue, then tlie aluivemeiUiotUHl 
48 >tju multiply by the nniiiber frf an oiuwe, nflinely tay the iiuiulier of 


penny weighti# and the nuridx^ of caniiw. llint is by 23 and iy 6: tJiere wuU 
7200 tliat >t>u dtvule with that » with j -j j-j j which is eiu«}4,*rT and you 

A'ill hiiw lluf same f|iiaiitity as is shown abovx^ in the probJenn lUid |pl[)8| llial 
i:iunil>er whirli apjieATs tnily ff»T the 7 ifi the frarLion of one ratob, and tliAt 
wliUdi is ovvT the 6 in tb<- nmnber of rorolM^^ aiid that which li mt-r the ^ is tin' 
tiuinlM^ iM'iinywi'ifthlbt and that which is ontrtide the ftactioo is the niiuihcr 
nf ounrt-H, os is the 12 the ^le bem-ath which it is written liocazMe alwny-s thhi 
nuiiita-r will be ilie some in kitaJ Aizd unit as tliat ijelow which it i-s written in t.lie 



tllustratiiin of the problmn And liecatLse fnmi this nundier liekjw whidi ilte UrtaJ 
is put, nana<]y the fourth wid unknown nuinlKr ^^untKtaiag it, attd at the bead of 
the fraction of divisam >'t>u imist have, it is iKiuiids anci denari, that whit:li lAt-r 
the ctiipty spare an' written, then vtm strive to hatr IjccAiisf' of tln‘ fstjldi 
and denari; and if they' will bi- soldi, thru you will strii,i‘ to hn^s? ^ T:>«'aiise of 
the 4ih'uari, Howewr if tlwy nie tnmii, llien ytuj will strive to hiive ^ hfHrjiu«+ 
of the groins. Siuiihirly if they luc Saroixm or Cyjiriol Ix^/anl-s. then you will 
striNT- t(j have and if BiiJ-iKury iH'-xanta, then \tju will sItivt to Imvi- and if 
pounds or rolls of some not nwy expetisive im'itiiiuiiii.se an pi-jjiHT* then ytni will 
strisi- to haw ijh of the ounc^w; and if they an? Pi-sjin p4MimlK of wime 

cTt(M'iiHi\Tp UKrehainiisi* such ok auffron, then you will atri^'e to have j ^ in-rniwe 
of tlte ounces and pium>'wfights: and If they on- pounds <if the WfigJit of 
some? qiIk-t expeiBsive iiiercJuiiuiise as silver, tla'ii yrui will striw to hnvi» 
because of the iiiiiice« mid iM-unyavighiii hik] rarobs; and If tlay ore jHJijnds of 
a lorechats thing its giddT dien you will stri%T (o ha’i'e j^gf lierause of the 
oum^es kuul fsunywniglits aihJ carolw and grains; ami if ibty arr ounces of g^dil 
in Pisan pournis. tlwui you will stri™ to Iiavir jj becaiw of the peruiyweights 
and cArohs and grains; and if tliHcy are jienny'wcights of goki, then you will strne 
to Imw only -J-l biximse of ttie pennyweights and grains; and if iliey are cornljs 
of gold, or soiiH' other |>rerioits thing, then you will striw tt> hiivi- uiily ^ iu IIh- 
fraction because of the grams; otHl if tlie^- ore ounces of sdKti, then it suffki^ 
U> lift\s* only l>*rraum» of tlw' iKiiuyw'eighis firui carolm. as w nfdrml in tlk? 
nforewTitten ppjblem. And if they ore pi^nnyweights of stiver, then it suffiies to 
have only g Ika'ahs*^ of llw i-aroba: uisl if they ore [narks of jdlver^ then you will 
strivi? Ht have lM?iaU!*e of tin* oiinct« )uul jwuinyweights and cotoIm; and 

thus one must do with all thing?^ nCLiirdijig to The iU^-^-rHity of weight mid parts 
of them^ and arrotding to tiu- custom and Girder nf the prmiticesi in lehicii ynu 
will ha^i? to op*Tate- W'hciirr if you will riiitsider well this which wiis Kfud, theii 
you will have in one tnultipUcatioo oihl diviiion alt that is iiccet«ar>' for you ii) 
tlk- sought things; and t'ou temii. not frwgetting to sji\x‘ tin-in, timt W'lKUjevvr 
>*ou will iuiNx- in tlie dlvi-sioii a part, or parts of the afori-writteii uuniberbi which 
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rau tAill iM'ed to put nuc]! arrange* at t he huadiN uf tliv frnt'tlutLx^ ur thuHi.‘ Crptctiouii 
when,' you Indt th<5 uumii<^r, atwl ta multiply by ih**m. Kor t^ampk*. w.t put it 
that out' muiit ha^T ^ at tbe h<^ad uf tlie fractioJi of rb'iuiri nr uu»cx^, 

and ,TOti Jihall iiaw? of it | in tbc dlvirikui: j’lUj lark tbcfebtrc tliat you airiingr 
makii^; of tbcni ^ tb&t you will hav’? at tbe head of llie frurtion; and 
you. will inultijdy the total b>' 3 bccaiL^" of the that yi>u lack^ And if froui thfp 
diviaitm by whidii vmi will hav^ to divide tlu* total by that which you need at 
the head uf the frartiun^ you are a]>]e to a!«emhle U. then you i;trTVe to biiik] 
It: acid you put it at the head of the fractkML For exajijplc. wx" mtLst liatt! 
beraujw of soldi aiul denari, and we must divide hy the total: we shall 

therefore arrange ^ with ami we make ^ out of tlu^' next we group J with 
J, that is and thuji we i»hail have in the frartioti j - fjj i^ ; and tliai will l>e 
nntv fw niiich a?4 

Agiiin if yt)u will have nothing from ihb diviaion that you must have at the 
h«ari of vour fraction, then you will multiply the total by that w'hich ^ou must 
hav-e at tlic head of the fraction, mid jiun to the riiviskm lliat whicti you must 
luive at the luuul of th<* fraction. For r-xiunple, wv pul it that we must divide 
321 with and we lutist have ^ at the ht-iid of the fraction [pitKlJ Itecaui® 
of the camta; you will niiiUijdy tht^ if21 by the 3 and the 8, that is li>' 21, and 
thb »t to juaJee caiata from the 321 l^eKant-s; and .tou divide with and 

thus you understand the rest, atul wr I'^xplaiti it unhpiely in the following oikv 


On jMarkA a/ i’ifvcr. [3(j] 



Our mark of silver, that is ft uuures. is anld for 5 pomids, aud it ia Nought 
how much 2 tuinrcs are w’orth^ you write the fHJiierw beltjw the otmees in the 
pridiletn. nmiuiy tlu' 2 ix'kiw the ft^ as in shrmii lieri% and yrni will multiply the 
2 aikl tlw? 5 that are diagtmaUy opr^site; there will he U) that you divirle by ilie 
8: the (]uotk4it » Jl pounds, that is 25 wild!, as Ls jdHiwu itt the problem; or in 
another wm\\ IjecauM- the 2 ounces arc f of a umik. namely of the 8 ounces, you 
taki' :| of the price of liie mark, uaiiiely of the & jHiumla: theri^ will be 25 sokti. 
iiN we sahi ladore. 


On tht Snmr* 

Ami if ytaj m-k by the same rule bow much silwT you will have for 2 pouiids. 
then you write tlx’ |>rice Itelnw the ^«ice, munHy the 2 brk«f ihf 5; ajHl yrni will 
multiply tlxr 2 Ijj' the 8; there will lx: 16; am I yiJU lihiilc by the 5; the Epioiient 
will be olJUceH. that is 3 ounces atul 5 ja-nnyweightthe same is for 
iHiru'es of marks nud tKHiiids. 


[tin the jSomc+) 

Also ojic tiuu-k is sold fur 4 pountls nud 13 soldi, that is putinria; lirjw' 

much are ^3 ounces worth? You WTite down the problem as ia sliowii here* and 
you multiply the ^3 by the ^ 1: (uid ytni liivide by' the ft; tluvi is you multiply 
tlw 15 lay the 93* which luakt^^E 1395, and jiui divide with j ^ jj ; but in order 
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thAt yrm ha\^ 12 alter the 2 fl in the fraction, >iou join the ^ which is in the 
fractioA with Aud you will have 12 under the fractlonf and you multiply the 
1355 hy the 3^ luiil you diiide the product with flttd you write the 3 

above the 8 in nrdcfr to rernejnber it better when dif^ing; the quotient will be 
^^^^2 pounds. 


On thf! Sarnr^ 

Also one mark of sUs-er is sold fur ponnth^^ ajhI it is aoiight buw' much 

5 ounces and 11 penny weights, are worth, that is ^5 ounces: vou write down 
the problem thus, and >'ou multiply the 4 l)y Uh fractional parts; there will be 
L545 detmri which you write above: and you multiply the 5 ounces by the 
25, and odd tlie 11 ; thirre will be 136 penny weight^: &iid you will multiply the 
136 by the 11149, and divide by the 8 and all the froctionaJ parts; and you will 
order at the head of the fraction betiiuse the number which in over the 
space in which We must put the total is the tiumber of pounds; the quotient wuU 
il A pouiuls. 
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On tkr S'flme. 


If one mark of aibvr is snlil for 5 |ioijn*iH nnd 7 soldi and 9 denari, that 
is pounds^ then it is sfujglit Imw rm*ch 3 ouiiuw) and 13 [jennyTSTiEhts 

are G raiobs arc worth. thiU is ^^3 ouncmfi: you write dow'n the problem as \m 
displayed here; and you will multiply the by the mid you divide \yy 

the 8 : and poiiiidti will be tlir qur>tient. 

On (Ac 5anie. 

Also one mark is Sidd for ||5 pounds^ and it is sought law much 7 penny* 
weights and 1 caroti are worth, that is ^ ounces: therefore you write down 
the problem, and >s)n multiply the ^ by tlw and you divide by the 8; 
the quoturit will A tj ^ ptmnd, 

[On thf 5amf.] 
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Abo ^7 morLs ore sold for 5 31 |KJinids: how- much fheteforr are ^9 marks 
wt)rth7 You write duw^ti tlie proldeiu thas. and you will midtiply the 7 by the 
4, attd yon add the 1; there will lie 20; and ^tiu will mulrlply the 31 b>' tlie 3, 
and yon add the 1; iliere will l>c 94: and you multiply the 9 by the 5. and you 
a<Jd the 2 ; there will Ix' 47; mid vou will midtiply the 47 by tlie 94 and the 4 
that is under the 39; fbeie will be I76r3: anti you divide by the 29, and b>' the 
other fmcttonul parts, namely by tlu* 3 and the 5 that are under the hoctioii^; 
hut bixause know' that the total that will rrault will be in [plin) pnimrb, 
tiar |i]tu‘e in which W'e muHt write it is bi;kiw' the pfjii,md>i, namely below the ^31; 
wlxmce we ought to lia\^‘ Yaln ^ fraction so that we will have 

soldi and ilenari after the pounds, liut uf the txs!ded we lia\'e only the wt 
know' that we lark and of the nwded ^ w'e have only the wt know thM we 
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bick anirthpr thm’forc? wp \w.k 16 them ^‘bit-h yuM nbrni? 

the 29; Hiul you wilJ rtiulti[>1y the 17672 by the 16, anil tlivlde tl^ priHluct with 
tiM' tjuotk'iir will l>H fxtiuidH. 

fjfl /fte Sitme. 



Aiiti if b>' the s^anie rule ynu st'ek haw much f»ilver will Ik- hrtd for ^9 ixnuiebu 
then yuij w [itc fkiwTi the jiroblriu thiiJi: And >'oiJ will ttniltiply the 17 by the 
29 aiid the 3: mid s'oii ilividr with the rule fur 9-1, timt i» mid hy all the 
frmii{>fuU p»rt«f» luiHtdy only by the 4 and by tJie you leave off uiuJLlplyibi; 
and dividing; b>‘ tJie 17; therefurt' >ou will multiply only ihe 29 by the 3 that 
is under ihv fraction afltT the 31; lliere will be it? That )ou liivide with the ^ 
and I w^hirh rcpiain fmm the rule for 9-1, that in with But we know this 
which remilta from the division will Im* the iiumiHT of iiuirL't Ikh^ausc the place in 
wduch we m\wt put it is below the marki^, nainoly below the |7; wdn-nce we iiiinrt 
haw at tlic heajl of the friution lM>tauae of the ounces and penny weights 
and crtTolw; we haw showing in the diviskut therefore we liak jhj, that ^ 
30, by whiih. wv must multiply thi.^ iual vfe will havei in the ilivision. 

But in tin* saUI division tlie friru tionol luirta are tuily jiarts of a iiuirk, 

namely one mvjd only liivitle the S7 with tlu- (plotlent will la? ^2, that 
is 2 marks and 1 ounce and 10 ih'tmyweiKhts, 

(fn Pisati (jounces of (iolfL 

One PiMAu ouncCt or otie ounce of Taranto of |;old that weigtis 2^^ [H'nnV' 
weighLs Uv sulri for 4 puiuiAH, hihI it bi sought how inuHi )7 iieuin'WTight^ of 
the sauK' gokl me worth; you w^rlte d^iwii ui the prriijli^iu the IT Ik'Iow' the 25 
l>ecau}4e tbt'V are of the same kind, nanudy gt>ld, and the same uniti^, iiaiuely 
pennyweiglila: and you will multiply the I poiimk luid tlie 17 because they are 
diagouHlIy ppiKwite; there will l>e 68 p^juuds; yuu multiply the 68 by the 48 
which bi wimt wc kak of Ijecatuit' w'e hiv>i' tlu' liiftli uf it; and you 
divide it with the iiuotk'iii will be ^ 2 (HUiiidH. as is sltow'u in rtie 

probh?jn. 

On the 5amr. 

Also the same oiiuit is sold for ^1 potmHs, and it is sought how much 9 fien- 
n>"weightH aud 5 rarobs ace w^l^^Jl,. that is ^9 |,>cnn)"W'eights; you w^rite down the 
prohlriiu and txiu tnulljply tlie ^4 by tfai^ |6; and ^un divide by the 25; that 
is, you multiply H,3 by 59; tlieie will be 1897 that divide by the 25, and by 
the fractiomi) ports, that is b>^ 6 aiifl 26; but so that )i)m will have in the 
fnu'lion wiu multiply the 189" by 2 which we lotik of rlw ^ tax’asiiJie wt* hart’ 
4 ffiMTi the di'Titkm; I here will be 9794 t hat vuu uuw divide with tlie 

quotieiu is ^5 I j pounds, tliat is 32 sokli and ^7 denari, os is sliown in the 


problem. 
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[fJn the Samt’. 


Also th^? fuimp niiiit:p ih sold lor ^1 pounds; how much tJierefore are 11 j- 


penn>"ft^eiRhtJs hhH 4 rarolw uiid 3 grains worth, that is ^11 ptmiv^wtightii? You, 
write down the probLeni ns is i^ihuwn here; ajkI you will multiply the ^^1^4 by 
the divide by the 25; j ifi pounds will be the quotient, 

ns U showti here. 

On ?Ae 5aTfie. 

Also tlie KAine ounce is sold for ^4 pounds, and it is sought how much 13 
outiees and M |>eiinyweights ajul 5 carobs and 3 grains are worth, that is ^ ^ ^j 13 
ounces; l>CLause iu tins the price of ounces is sought, w'e umst write 1 for the 
ounce sold, as is shown here; and >t>u will multiply the |4 by the 
yoKi divide bj' the 1 ; the quotient will he poimda [plU] 

[On tf\^ ^'ciruf.J 
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.Also [Jiie ounce is stdd for ^4 pounds^ smd it is sought how many ouiktcs of 
it TviJI be had for 3 poiinds; you wTite rlown the problem thiiSt and jTtni will 
luuttiply the 3 bv' the 25: there will be 75 that you divide by the ^4^ tbni is you 
will multiply the 75 \Ty the 2U of the fraction that makes 151)0, iuid >'du divide b>' 
the fill; tJie quotient will be ^16 pennyweights: if .vou will wish to niake carulis 
of the II»then you multiply the 76 by I lie number of carobs is one iwnnyweiglit, 
tiamely h; there will be loti that you divide \yy the 8 fl; the quotient will be 
^5 carobs. And if yvm w'ish to do tliis according to tlur principid teciitiiquc, 
tlien Will multiply the 150U by^ 6 lipcrtiisr i>f the caroba.. Hud by 4 liei:rtut«* of 
tJic groins; there will l>c 30000 that you divitle wiiJi the quotient will be 

^^^16 i>eimyweight,s. as isshi?wii in the pTOhlem. 

On the Same. 
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And if by the same rule ,you seek how much wdll Iu? WM for 3 soldi, tlieit you 
make soldi of the ^ 4 fxjunds: there w ill be 89 soldi which you write below the 3 
soldi in the probhmn anri y-ou wdJl luuhiply tlie 3 by the 25; tJiere: will be 75 that 
j-ou will midtiply by 24 so tlmt you have carutw. and graiitH hi the frartion; hiwJ 
WQ divide the product with the quotient will he of a pennvw’eight* 

that is 5 enrolls and ^ of i>ne grain, as is sIkiwh in the problem. 

[fjii FitlAr i'l/uer,] 

.A errttun [wrson wishes to buy stiver mixt'fl with tin, which bi commonly calleil 
false silver. As oih? do&i not know how* mucli pure sllwr their is in a pound of 
like mixed si 1 vx;r, one coiniiteiiix^ with one granule of it weighing 5 carobi and 
^2 graiiLs. that is rarolia. and oue puts it over a Hre in ornter to purg*,? the 
silver of the tui; and wlieii lids is done one hudis there 2 carobn and |2 grairi^i. 
tliat Ls |2 cftroliSt of the pure silver; it is ^ughr Iwiw iniicli pure jdJvtfT there is 
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in one ponnit of the mixed silver. First it is noted Tlint rnrubs an? the liamn 
units Ofi tiu* ^2 turobs; theTefore in tlie |5 carubs of the iiiix<.>di tdJ^r there ore 
|2 carobi of pure siKer, so in |5 penn>T™i 5 htJi of mixed {here wilJ lie |2 
peiuiywei|;ht5 of pure sih’er. Ad/tI siuiilariy in |5 miiinErs of iiiLtHl sU wr tbe^ 
will he ||2 ounrm nf pure sil^'er; and dsOn iu |6 tjouikIn <pf lubted ?4iJ\'er there mU 
be j2 iMiinds of pure slKer. Bec ause in thLs pn^hJeiii |]vmikht are lioujitht. ihut 
12 ouitcea, you write in the problem Ik^' murh oF tibe |S uuneeH of mixed HiUirr 
is pure tdlver, |2 ounces; next yuM write 12 oimces bL^juw tlw |5 uiiiices^ tiiat in 
mixed silver lielow mixed silver^ as is sbcmm hen*: niitl vxiu will multiply the |2 
by the 12, and you dii^ide by the hjhI you leave oFf multiplyitig ajal dividing; 
tliat which you can; the quotient w'iil be |5 ounces, and tliat much pure stii^'rr 
will be in the' abosiewritten pound. Ami mi luh>w tliat by this tuateriiU yon 
can know bow niuc:h pure aiU'er there is in any quiuitity of imy coin because you 


w'ill know bijrw tuiMii silver b in oue of the same coin, or bs' the ouuce« or in a 
pouiul. or in any rnher quantity'. 


ifere ife^inj thr J'hird Parf o/ iht Etg^tfi Chuptft 
On SaifS of Citntu, pirst of Pmoii Corar3+ 



A PisHii rane [38| b 10 paluiti [39}, or 1 arms (lOj; IwiWfVfr a Gc^nottce cfttie 
hi said to be 9 {imluet, And furthenimre the r^uics of Pni\*erice and Sicily iiinl 
Syria aiid Cc*nsTantlnople are the same ineafliire, natnely 8 iiahns; and wr speak 
first of tlw* Wile by Pisan riu>es- 


On fanes, 

A Pisan cane, that is 4 artnsT oF any cloth is sukl fur 7 soldi, and it is scjught 
liow much 1 rtTtn is worth; you write dim'nthe problem. ;is Lt shrm'u here; you 
then^re multiply the T tiy' the 1, and you divide by the 4: the quoltent w41l be 
lipldj, that is 21 denari. If you seek the jirice of uue palm, thim the same nik^ 
w written in the problem in palms, munely lU uwtcacl of 1 cane, m wv just wrote 
1 Afitu; for the one canci and >ou must alwat's consUfor this in order tliat |p] 12| 
\xrti write in the jirohleTii the same itnTchmiduHo bcluw tlie s^une merchamlisi', 
as vou w'rite the? sniiie units of mea-Hure below tlie snim' units, aiiil tlie units of 
WTiKht Ijefow the same units of weight, tliat is canes below^ canes, and arms Va'lcuw 
arin.s, and palms below pulins, ami hundnilweigbts liekw Immlrc'dw'eightH. and 
rrdls Ivlow' rolbi^ and thus you imdc^^tiuid the rest. 


[On tht 5urric,| 



Abo otic cane is sold ftir 16 soldi and 5 denari, that b ^46 soldi; h<ai' much 
thendbre fjijv 3 arujs Wurth? You will mliltipiy tlK‘ Lti the 12. J'lnd you add 
the 5; iluTe will be b57 denari W'htch you will umitipiy by tlte 3, and you di%iiU' 
by tlie 4, sml the 12 that is uwier ilie frartkui. that b with tlie qnotN'fit 
will he soldi. 
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On thr Same 


Also c«ie cAiie i£ sold for ^5 ihJUjjiU, and it in sought lujw much amiM 
are worth, that bt J2 arms; j'ou write down the problem as is ^liown here, and 
you multiply the ^2 liy the ^5+ and you divide by the -1, that iftyou will multiply 
the U b>' the IIW; there will be 1199 that you diiride by tiu? i. and by the parts 
of tla- twtj rertiAitiing niindHTH, lumwly hrt' the 4 aud the 20; but as you must 
luiN’r ^ after the ^ uiidcT the fraction of divuion^ wu will multiply the 1199 
b>- 3; there will Ih* 3597 that ywi divkle witli J , j the quotient will Ik? \ ^ 3 

pounds. 


.Also ll» same <’anc Is sold for 7|-^5 pouiuis, and it m sought Ihjw much |} 
3 arms are worth, that ts ^3 nrnis^ ™i write down the problem, and you will 
multiply the 5 by' its fractUm; (here will Irf' 1315. Also you will multiply the 
3 Ijy its fractkifl; tlien- will be 27 that >x>u will multiply by the 1315, and y-ou 
divide the sale, iinjudly tlie 1. aikd by all the fTtuilomd parts; the quotient 
will be 4 j ^j -l pouiKls- 


Alsa ode eaui* is sold for jkjiiikLs and it is sought how' much 11 canes 

and ^ ^3 anus an^ worth, that is |^11 caiires: and so that vc any it b^ttcT^ wt 
shall write ^11 canes Ixvause in this prohlem ilte price of caiim is cuught; «t 
of t hese nuves ys>u make arinB. or of 4 101113 you malce 1 cajie, Howe^rr in this 
wv write 4 arms for the salr of the canjes, as is shown here; and of the 11 canes 
and E e 3 arms von make arms, and tl^n* will be =47 artns that rau write clown 
in the problem brlow' the I arms: ajjd >vju will multiply the |47 by' the 
and >cHi divkle by llie 4; tike qiaAi^^it will be 13 poumls, as is sbr^m in 
the jiroblem. 


On Genoese Canes. 


Also A Genoese duie, that is 9 palms, is sold for 11 soldi and 9 defiari. t!uU is 
J11 solili, and it is sought how' much ^3 palms are nvorth: you write down the 
problem ns b showii here; luid 3 T]i:t will multiply the |2 onrl the |ll that are 
diagmudly opp<ir(ite, and >'ou divide by tla- 0; tlK^ quotUmt will Ih* j-y|3 aoldi. 
And if you know how nuuiy soldi oia^ cane Ls worth, tht^ the same number plui!i 
a third of it will Ik* the worth of otu* ^vdm iu denari. 


<ln Canes of Promnee. 

One cmkP id Provence, that ts 8 palms, is sold for pounds* and it is 

sought bow mitrh ^^3 paints an^ w*i>rth: ^'ou again w'rite dow'n the problem, and 
yimi will multiply the 1|3 hy the fuid you divkle bj* the 8: ^tui place 

the il A at tla' lieafl oT the frasikiu of divisiem so that the place in which the 
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n^itlt Ls put is bekjw lht‘ tuiiuely bdijw the yj-^3r quutieiit will be 

ii? v Vl ^1 ^ know how' dihjiv i^ilili uui! i-ane n ill he ’ftortb* 

tlirii one palm will lie i^'ortli the ^uuue dumber of tieuari^ For example^ rs one 
cane is worth 1-1 soldi^ ooe ^^abu is worth H dfnnri and a ludf more, that is 21 
denari. 
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A Skiliazi crik\ whieli hs 8 palms long, is suki for 19 tmeiiit lUid it Lh sought hiw 
iiiucli [pi 13] 2 tuihiiH ELre wr>rth; ^-uu write down the prui>|rni as is sht/n'ii hiTe, 
and you will inuitiply the 2 by the 19; lkm« will be that you di^’ide liy the 
8> the qucitknt will \k- |>1 taretii. Or in ariotber way, berAiise 2 palms nre iiiie 
fourth of one cane, imimdy 8 jialtus, you take one fourth of the 19 loreiit; the 
quotient will be ^4 tareni, ah we said befi^re. 
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On thr iVqmc, 

AgHiEi Llie sjuiie cjine is sold for 23 tAreiii and T grains, that is for —23 tareni. 
Olid it is sotiglu bow tiiucb ^3 imltns are wort 1 1 ; >t>ii wTite down tin* pru^ilein, 
and you will multiply the ^3 by the ^23, lUid you divide the prraluel by the 8; 
thti <piotient ivill hv j ^ 10 tureni, thin is 10 tureni and 1 groiits, 

CJii fhe ,9nmf. 
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,Ahi4t the Srtinf rruje h* solil for j25 lareni. and it is Aouglit how Iinull 0 
canes and |5 paluis are worth, tliai in ^9 rones; you write dcjwn tl^f^ [jrtrbh^in 
thus, and yxiti will uniltiply the 2-!i by its fraction: there will be 1111; and you 
multiply the 9 i>y its fritctHUi: tlK^re w^ill Ite 309; nejct you multiply the ID I 
by the 309; there will be 31209 tfuil yxiu divide try thr- 1 and the frortiniud 
porta, that is wdth Ifut l^erause of (he plact: in which tlif* fpjotiriit of the 
di\dsiou is writtea, naiuclv untU’T the 425 tareni, wt? must have the heafl 
uf tlw' fractioci because of the groins; this ^ We do imt liave in the albrt^^Tittcii 
division, DAUH-dy in tlw la^'h | of the wdn-nre you w^rite in 

tlje prolthnn 5 o\tt the 1 in order iM'iter to renienitier while chet'king; mid you 
will multipiy the 31209 bv' ihr 5^ and yoti tlivkle with the the quotient 

will be ^ 243 tareni, tluit is 243 tarciii and ^10 RraJus. 
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On Barhtirif f'nnrjf, 

A Bnrluary cane [ U]t that b similarly 8 palms, is wild for 4 iit*?4Uits mid 7 
miLs, that is for ^ 1 U'isantSt and it is sought how' iuikIi ^2 are wort h; you 

wrikMiown the pnihh'm thus, mu I you wrill uiiiltiply the ;j2 b>' the ^ I. mid you 
dmdi‘ by the 8; the c|iiatieijt will hi* ^^ 1 liezmilH, art is shown in the pmblem, 
that is 1 l!ie7.ants arni |-|3 mils- 
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On thf Samt. 


Alsu llte same eatie IS suld for |r> heMntH. ftiid it tK fHjqglii Jhjw miirti 
are worth: >tnj w'rito do^n-ji the problem thus, and >xnj niuUiply the 5 the 
-It and yTHi luld the 3; llu're will l>e 23 that you write ttWT the ^5, and j'ou will 
multiply also the II b)' iu Eraetmit; tlwre will be 23, and you will multiply tlw 
23 by the 23; there will be S29 that you divide by the fracliniial partu^ uatuely 
with that is hy the 8 and the 1; in the division if nothing is daiw atid it 
tn not further cottipleted, llwn the quotient wrill be |fiG bezants: if yotl *i»h to 
make mils of the J, then >-00 tiiultiply ttn- 1 w'hkh is over the 0 by lO beeauKe 
I biuEAQt is 10 mlhi; thtuer will be LO that >ou divide b)' tire 8: the quotient is 
|1 mlhi; or in another wavt because the place In Ui'hlrh tl^ quantity is written 
is tiekrw Darbary' bezants, we must haAT? at the liead of the fTSfticui bocause 
r»f thi' miU; thetefure ^xm multiply the 529 In’ 10; that is, you put 0 hefore the 
529; there wdll be 5290 that you divide with tlie quotient will be 
Irezants, as is shown abore in the problem. And folkiw'ing that which we said 
about BarlHirv cant's^ >x>u om nmierstand of all the units which are sold in the 
sarne n?gion for the saute bo2ants. 



f?n thf Samr. 


Alsu the same cHiie is sold for 4 bt'zanLs und 13 carnts,^ that is for bt^AniJi^ 
and it is nought how much 7 coul'S luul 3 palms lut? wt)rth. that is |7 canes: 
you WTitedowu the problem thus, and you itiuHiply tlte ^4 Ity the |7* and y^m 
divide by the 1; the quotient will he 5-3-^33 hezants- 

On Q Bale of Poles. 
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A Irak* [-12] of poU», that is -10 bundles [43] t i» sedd for 37 pfmncls* and it 
is suuidit how much one bundle is wx>rth: .wu write dimm the prublem thus, 
mid you multipty tlie I Ij^- the 37; there will be 37 that ymi divkie IpH lJ with 
the rule for -10, namely with or with which is betiet here becatOie 
tin* place in which the rf’sult i« written is below the pounds, namely below the 
37; llie quotient will be that m ^IS woldi. and from tliat w’hirli is indeed 
apparent, tin* w'orth of one bundle in soldi is equal to one ludf the price of a 
bale in pounds. 


pWJTNtl 

|W|iN0ra 


,Tt 

« 


* 1 

* 



1 


[On the 5flnie,J 

Also a hale is solrl For ^38 pounds, and it is sought how ulucIl 3 bnndles 
are w’orth; >xju WTite dow’ti tlK; problem tlius. and you inuhiply the ^18 by its 
fraction; there will be 7ti*j that you multiply by the 3 that is ilLiigotiiillv opptjsite 
from it; there will be 2307 tlmt vou divide w'ith ibe rule for 40, uttd by the 20 
that Ls under the fraiCtion, that is, with j ^ , But brst yon multiply tlie 2307 
by 3 that we lai'k of the that we must have in the fraction after tike 20: theie 
w'ill be 6921 ilmt you divide with ^j - ^ : the qiniiient wriJJ be (Munds- 
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On fhf Torctilo. [43] 



A tofc&Uo^ ft'hlch is Ct) Pro\'«H'iU raix!N„ ot^e of w'tueii is 8 i* sokl for 

35 poundis. aiui it b thought huw' much cine cmie b wwtii; you ^Tite fUma the 
probletn; you tiiultlply the 1 by the 35* aufj you divide with the rule for frf), thui 
is or whicli is bettor here because wv need to ha\T! ^ at the head of 
the frortlou; the quotient wiU be that ]a 11 soldi and 8 denari- And from 
this it is apparent that one third of the price of a tort^llo in pounds is equal to 


the \'aJue of otie cane in wldi. 


On the 5'at7ic* 



ALSO if you seek by tlie sume rule how much one pnliii is worth, then ytiu 
make of the palm the equivalent in canes, and it will be ytm therefore n*rite 
down the problc'in thus* and you multiply the 1 which is over the 8 by the 
35, ami you divide by the HO which is iinder the frartion; >yiu arrajif^e tliein 
thus, j the quotient is pouiitb* that is ^17 licuiari. Itoiu this it is 

therefore a4>parent that the Kt>rth uf a torreUu in pounds Ls ctjui^aleul to the 
^'ofth of a puiru in uhob [44]. 


jA/flir fju the 



Ali^> a torceJIo Is sold for ^37 f>outvls, and it is thought hiw much ratu.^ 
and ^3 palmn are wurth* that Is coneH^ yau write down the prcihleiti thua. 
And wu will ninltipLy the |-^9 by tlie ^37, and you will divide by tliuf fiO; the 
quotient will be as is siiowu in the problem, j ^ iq pounrls. 

(2rt Conipunlejf* 



Whenever in the ten chapters of this book any of uji aafioriution is di¬ 
vided among its memlscni. we must shoW' how the same must be doue according 
to the abovewritten rncthod of uegotuition; we wuih to dentunstrate this uuw\ 
and 1 show this twrice; one obiiges protuptly, obediently, eagerly. We tlien prv- 
pioae this of a certain corupany w^hich has In its association 152 pcKtiids, for which 
tlie proht is 56 pounds, and it is sought liow much of the same profit eiiich uf its 
members must be paid in iktuimIs. First imletHl, iWTorditig to the PLsan rustoiii, 
wv must put aside one fourth of the abovewTitten profit; after this b dealt writh, 
there remain 42 pounds. Therefore you WTite down in the probk'ni the 12* the 
number of pounds of the 152 |Hiiinds of capitid that itiakr^ tlie profit, luid you 
write 1, namely bekiw the 152 pounds, as is here drinnnstratetl in the problem; 
and you w'ill inuJtiply tlkc mimbers which are diagonally oppHisitc, nainelv the 
1 and the -12; there will be 12 that you must diviiile with the rule fur 152, timt 
b but so that >'ou have at the heaii of the Fraetion^ you multiply the 
pp^uct, namoLy the ■^12. by 30 because we lack thirty for the their- will tu! 
1260 that you divide with h will be ^ tlw ipiolieut, that is 5 siuhli 

and 6 denari and almost one third of a dfmaro; or in another w‘ay, nccording 
to the popular method, >tju find the nile for 152* that is you divide the 
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profit, Euiiuoly the 42 pounds, tn' 8; the quotient will be 5 poundi^ imd 5 wldi 
which are 105 soldii which you divide by the 1ft; the quotient will be 5 soldi and 
denari, as we said Wforn. If you » Uh to find by the aforewtitteii rule how 
much will result [pllhl for profit from 13 puumLs m the associAtioti. then you 
do this: you multiply the 13 by the profit portion in one puimd, namely by 5 
s(ddi and ^6 denari, and you do the muUipikatirin According to the common 
method; you multiply first the 13 by the 5 soldi; there will be &5 soldi to which 
you add the product of ti deiiHii by 13, tbat Ls 6 soldi and € denari; there will 
be 3 pounds and U soldi Aud 6 denarL To tLi.s you add also the product of ^ 
by 13, that is ”4 denari; there wdll be 3 pounds and 11 soldi and ^10 denari, 
'Fruly if wish also to find this according to the art, then >'ou write down 
tiie prohlem as is show'ii here; and you multiply the 13 and the 42 that are 
diagonally opposite; then? will be Mfi that you fUvide with But in order 
u> have at the head of ilic fraction, juu multiply the 546 by 30. and >*011 
divide the product writh tb*" quotient wnll be pounds, as we 

found above with the popular method. 
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On thr Seme. 


Also one uideed has in the association ^253 pomids, for which the profit 
beyond its one fourth of the gain is ^63 puuriils, and it is sought hnW' much 
must be paid out In pounds toeacii of its members; >^00 v^Tite down the problem, 
and yon uiultiply 1 by ifie |gfi 3 , and \'uu divide by the 2 ^ 53 , that b v*uu 
will multiply the 1 by the 1271, njid by the 2 that is under the fraction after the 
253; there will be 2542 tliat you divide by tlie 20; however you first multiply 
tlw 2542 by 4 so that you have after the ^ in the division; the quotient will 
be 1 3 ^ ^ soldi imd not quite otic sixth of oiie denaro. 
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On thr Same^. 


And if veu will wish to kivuw iiow' tnuch one takes of the abov*eWTitten gain 
when tlie aforesaid association has -[ 3 -^ 13 fwuncls, then you write down tlie 
problem, and >*00 will midtiply the l3 pounds by' its fraction; there will he 32fi'9 
that >’ou will multiply by 1271, and by tlie 2 that is under tjje fraction, and you 
divide tlie prcMiurt by 507, anci by all the frartional paiia of the remaining two 
numbers; htiwev-er you will thence leave off and you wrill not multiply by 2 , nor 
divide b>' the 2 that in in the rule fnr 20 ; the <pw>tient will be J 10 13 ^ la 
pounds. 
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On the i^opir. 

Abo if a certain person had ^^^3 pouutfs in the association Fur which the 
profit bev'ond one fourth of the gain is pounds* then it is sought again 

Ikiw' much of this same profit occurs for each pound; you write down the problem, 
and you multiply the 1 by' the 52231, and hy the 30 tliat is under the fraction 
after the 713; and you divide the product with the rule fur llie 14721 that Ls 
. and by tlie 12 and the 20 that are under the fraction of the profit; the 
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quotieut will be j'j ^ j ^ of a. pdiind^ that iii 6 ?«j|dj and iiejifly ^ 1 dciifirit aud 
thus >'ou wUJ be able to do it with any profit wlietber it, Ls tareni or bt^nantH. 
And still, If it Ls pcopixff^l that one iiulerd hjw luiy tiumbtr of bc^^aota from any 
niiinber of pouiicLi and dcruiri. or vict versa, then he hew many denari 

come from each Iwr^ant. 




Here Begins Part Four oj the Eighth Chupitr 
on the Cortvf.rHton of One I'nti to ftoit9* 

If you wish to know how' nmiiy rolls & f^tsau hundtiMlweight ia* anel how' niaiiy 
.simple peninds wc say thi?re are in 1 njll, then you ask agtun in what proportion 
they are; they nre indeed in such pro]:K>ttioii, namely tJiat 1(K) rolls, or one 
hundrt.'fJwvight^ are 158 pounds^ ttlietite j^ou write in (he problem UMI r<ditt for 
a sale, and 158 pouudg for the price of the 1 roll for which you w^ish to nmke 
pounds: >iou w'rite dow-u I roll below the rolls, namely l>e|ow tluj 100 an is shown 
in this question; iukI yon multiply the 1 the 158, nnd ^-on divide hy the UN), 
tlmt is the triple of the 158 you dindc by the triple of the 100; (uifl tliis you 
do so tlun you have ^ at tfie head of tlie frartittn becaiLse of the ounces; the 
quotient is 1 pc*uinls. that is 1 jvuuEuLhi and 7 cnuxri^s* leiaj ^ EuuKt'. [pllfi] 


On the Convention of Pt^on Poundx to u Frartian of One HoH^. 


AKain if you wish to make from one pound a fraction of a roll, then you 
writ<’ the I below the L58, as Lk wriltf'rjLn this pruf>letn; and ytiti will nniltiply 
the I hy the 1(I0„ and you didde hy the 15S; there will Iw ^ of t^ne roll from 
which, if you will wish to make uunces of the rolls, liien yvni multiply the 50 hy 
the mimlH^ of ouitces in one roll, namely 12; lu'caitse a pound is 12 Enuu'r^, so 
ai.so a roll is 12 txintTS. ordy they are larger; tiiere wdlJ be filN) that divide 
by the 79; the quotient will be ^7 ounces of a roll 


[On Making Pounth from 
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Also if you will wish lo make iioijiidH from 3 87 rolLn. then you write the roUs 
below the rolls, that is the ^87 below^ the 100^ "in'i yt>ti multiply tlie 87 by the 1 , 
and YOU add the 3; there will t>e 351 Lliat you multiply hy t]>e 158; llien^ wull be 
55458 that 5*01; divide by the 100+ and by tlie 4 ihm is with the and so 

that you liavi? ^ lit the frac'iloii of divusion becxmse of the ounces, you multiply 
ilie 55-158 by 3» aiad you divide with the tpiorirnt will l>e ili 138 

pounds as is shown in the probleiix. 


Frem Foatid.-* to HiiUs. 


ttn 

r0lt« 

IM 

Ida 




I4t7 







Also if you wish lo make rolls from ^7-18 poiunhi. then vtiu WTite the jxjuiids 
below tla^ pounds, that ia the ^748 l>e]i}W‘ the 1.58; and you multiply the ^7-lK 
by the LUO, and you divide by tlie 158. only you multiply the said piTHlurt by 3 
so that you have ^ at the head of the fraction exf divLsiop Itecause of rhe nlll 1 r^es; 
the quotient will ^^473 rolls, m it$ shtiwii in the problem. 
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[Ptaaf] Pottnds from Afesstna Roth.] 


Al^ if juu will wish to malce PLsaii poutitls fntm 13 rolls of a Messiina huii- 
dredweight^ then tou state first Ui what propKirtion are Messina rolls to Pisan 
pounds. The proportion is indeed^ 1 belie%'et that 1 Mcsaiiia roll is Pisan 
pounds; therefore four Mesnina rolls are 9 Pisan pounds: next stju write down 
the problem as is shown here, and you niultiply the 9 and the J3 that are di- 
agoiiaJly opposite, and you divide by the 4: the quotient is ^!>6 pounds, or 96 
Pifi&n pounds and 9 ounceH. 



From Pisan Poufidit to Affjjuna HqHs^ 


Also conwTseU' if >x>u iirill wish to make Messina Tolls from J 96 Pisan pounds, 
then TOU write the pounds below the p:tijniis, namely the |96 below the 9, as is 
shown in this illustration: and you ntultiply the and the 4 that are diagonally 
opposite, and you divide by the 9; the quotient will be 43 Messina rolls, and 
thus >*00 will be able to opemie in all similar probleinis- 

From Grnorse. Roils to Florentine Motts. 


Again, near Alexandria, if ytai will wish to make Kkueritine rolls from 347 
Genoese rolls, then you state first in what proportion Genoese rolls are to Fioreti- 
tine rolls: they are indeed in the proportion that 1 Genoese roll is ^2 Florentine 
rolls: therefore 6 CencH>se rolls are 13 Florentine roUa; and thus you write them 
ilow'n in the problem. 

and you WTite the 347 Genoese rolbn below the 6 Genoese rolls, as is shown 
here, and you multiply the 13 by the 317, and you divide hy the 6 : the quotient 
w*ill l)e |751 Florentine rolls, as is ahowm in the problem. H^iwever these are 7 
Florentine hundredweight and 51 rolls and 10 ounces, because a Floretilitie toll 
is 12 ouiu'es, each of which weighs 12 Alexaiidriai]i mils [46]; and each Gefioese 
rolls is similarly 12 ounces, each of which weiglis 26 of the said Alexandrian mils; 
eau'h mil wvjghs 6 carats (47]; each carat weiglis 3 abboa [48j, namely grains. 

From FlorrntiTir Rolls to Genotse Roth* 

Als<j if you will w^ish to moke Genoese rolls from 453 Fk>rt?ntine rolls, then you 
wTite the FlorentiiH^ l>eJiw the Florentine, that is the ISi? beJow^ the 13; and 
you multiply the 6 and the 15^1 that are diagonally opposite, and you dlvifk' by 
the 13; the quotient will be Genoese rnlls. lui is shown in the illiLStration. 

[pi 17) 


[From Genoese to Floreftiint 





Again if you will w'ish to make Florentine rolls of 5 4323 Genoese roUa, then 
>*ou write the Genrjcse rolls l>eloW' the Genoese rolls, that is the ^ J |23 bekw the 
6 : and you multiply the 23 by its fractions- there will be 1427 that you multiply 
by the 13, pvud >’t>u divide Ijy- tlie 6 , and by- the fractionnl ports; huwever, if you 
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witih, yon multiply the produLt b>' 2 so that yun hmif jj) the fraction for 
the (juiires and miLs; the quotient i\il) be j ^ j ^^ 51 Florentine mIK that Is M 
rollB liCid ti ounccit and 11 tnils. 

From Flortfniin^ Roih to 6Vfic>fiie Rollif. 



GjvU* 

n 

■ Cl 


IT/t 







Again if you wjiJ propo^ic the aforewritten 5 ^ ^23 iw Fkircaline rolla, aud you 
wi»h to make Genoeae toll* of tl*ejn. then ytm write tJw ^^^323 tM'kjw the 13, 
and you multiply the mnnerators of tliem, namely the 1427 by the 16» and you 
divide the product by' the 13* ami by the &artU»iial part-?, llial is fuid you 

will have (he concluaion. However if you wuih lo huve uiils after the ouinres in 
the fhfcctjon, ila-n ytau multiply the product by 2 * and you divide with 
and that which ap{>ears over the 12 will be ounces, ajid that which app^^uns o'tt 
the will be inib, bcjcause au ounce, as wc said* is 2 fi mils, fiir which the rule 
is tlie rptotient will be a a J 3 Genoese rolls* an is slicnvii Ln the probkua* 
that b It) rotb and LI ounces arwl ^Ifi mils becau.’ip the 1 ) that is rrvTT the 13* 
and the 2 that Is aftt*r the 13 art» Tuiiltiplietl* und the /u.-phir w^hith is uvift the 
2 b adried; tmd thus IS mih are had. as wt already saiil; and ttiiis orrc^rdirig 
to the stated uiakTial you w'iJI be nbk to conv^Tt iuiy rolls or hundred weights 
for any otlier rolls or lumdretiweights if ywi will haw their kia^n rnrkj. That is 
how many of ouc measure there is in the othi^* 

And this method is much uiwetl in the loading fjf shiiw wLieu div(*rse incrdut!i- 
disi* ift loaded* and is had arrording to the riivirrsity of wright, the liglitness or 
beaviiicss of them, .as wbeu the sliiptf that are Loaded in Barbaiy, and axe tilled 
W'itli toads of hides. ^VheltCe in these situatmrLs. w'heii the diverse mercluuidise 
is wtaghed tieavier or lighter tluin hides, anci when tb«Te are smaller or greater 
\^hiiues; as when from ancient limes sucJi wiwt the rule, ns with idum which 
b carried in the botiom of the shitis, which weighs two hundrtslwejghi for one 
of tlie hides; ami of goatskins ichich are tnily lighter tbui hidt's; they weigh 
two htmdredweight fur tliree; and uf rabbits or of sugar* tlir^- weigh otie hun- 
drediveight for two of hides. Similarly the shipn that load in Sicily are loodetl 
by park (-1!!]; the pju4t ran itself lie KUbdivitltxJ into lOfl rolls: aiwl one |Mfcrk 
of palms weighs three htmdredwvdghts; and one [lack nf tyitton weiglis |l hun¬ 
dredweights: and the ships that are loaded near Alexandria that carry' fiefijier, 
they carry similarly IDO rolls; thune sdiip that carry the di\enic inerrhandisr arc 
rctlurcd according to certain rules, of wdiich it is uot uixy^ari' to stieak LHx:fliise 
in eadi rase wiien it is nnwssary ocuf w'ill be able lo ask. For lum- murh tla'sc 


ndiictious weigh, according to tla^ diwrsity of tlie merdumdUe W'ritteu before, 
is uuKle by agreed nde* certain of these w^e propiise tlir nsie of rn this work. 


On the Conversion of Hundmlwrights of Cot tort to Sinitan PaeJb* 

Lffadrd tn liaTbary. 


One has tiear Steily a certain sltip Luleii w'itb 11 hundmlweigltts mid 4T rolls 
of cotton, and one wishes to couvtrt ihinii lo |>acks; IwieaiLse ^ 1 hnndndweights 
of cotton* as we said, is one jiack* then four Imiidrtflweights of crjtton an' 3 
packa* and four rr>ll«. of cotton arc 3 rolls of a imck: yon wxilc down in tlie 
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problem the ]] hundrediweights amJ 47 rolK that In U47 Folbi> below the 4 rolls 
of c.'otton; aiid you will multiply the 1117 by the 3, and jtsu divide by the 4; the 
quotient will be ^860 rolls of a pack^ as is shown in the illustration: moreover 
this la 8 packs mid rolls of n Sicilian pack. [pU8] 

On the Exchange <?/ CoaiffltiTM /^andmdii'eTghl in Barbary^ 


of 



a htti 

3 

4 

fi»“l 

4 1 

UfT ’ 


Again near Bugla [bU| or Ceuta [5L] one will have in a certain ship 31 hun- 
tlretlweighla and 64 rolls of goatskins, and one wiU wish to exchange them for 
hundredweights of hides, and two hundredwirights of goatskins are equiviUent, 
ns We said, to 3 bundreiiweights of hides; It follows that 2 rolls of goatskins 
are equivalent to 3 rolls of hide;. Therefore you writ* dowm the 31 hundred¬ 
weights and &1 rolls, that is 31&1 rolls below^ ihe 2 rolls of goatskijis. and you 
will multiply the 3 and tlie 3164 that are diagonally opposite, and you divide 
by the 2: the quotient will be 4716 rolls, ns Is shown In the 111ustration^ that is 
47 humiredw'eights and 46 rolls. Or in aiKjtlier w^y, ^^'ou add one half of the 31 
hundredW'eights and 64 rolls lo itaeif, namely 31 hundredweights and M rolls; 
there will be similarly 47 hundredwtfights and 46 rods* as we fuiittd already; 
and thus you will bo able to understand liow to operate in any similar problem. 
Whence wv put the finush to chapter eight as we make the transition to nine, 
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Chapter 9 

Here Begins Chapter Nine 
on the Barter of 
Merchandise and Similar 
Things. 


I r.hiK by divliLiiii; it ijitu thrtn^ sa that niiy reniler quirkJy 

fituLi tliiit to wind] iie wntheH to attetic] and t^uLt wduch he \'alue9j. The hrat jiart 
ts fHi the hftrter of a>muit>n thitigs: like serorKi fa fMi tiw siiU‘ of jjioiwv already 
hiirterLHl; the thiitl fa iHi ruk>H f(i>r liurst-ii with Liarley Jn liAily rare. 


(in a Unwrrsat Rtjlf on Barter o/ Mrtrfutudiiir, 

Ftr»t from Cloih Cotiati. | 1 ] 

MfirMAT-T when you will wish to cxrlmiiR;e scaiH- incrrhiuridfae for ajiother 
menhAivlLsc. that fa bArtcr. you r«‘All tiu.' price of each iiierchaniifae. w'hK’ii 
prireK itvurJt be m tiic 8ai]M> curn^m’y, iiikI yon w'rite down ime of thr 

inerchandliiM^ at the heiwl of a table [2J, ami yxm write the prier of the inmiumdfae 
ill tlA' table aftcTwarcfa towiircfa tin* left in Uh* aHiut- Utie. ok ut* tmij^ht with tlb‘ 
tHf^otUtkmN in the prts?pcling chapter. Next in another line IwUm’ tlie pricp of 
the njf^rdiujKlfaL' yrm WTitc the priiX' uf the other iiierchntidfae, anii afterwuribi 
you W’rite tlit' quantity uf the miue tnefdiLandfae. And tlii;‘ irierchmbliiic tluit 
>t)u will wish to bnjrtpr fur the othtT rnerrhandfae that waa tirsl written in the 
tahle on the apf>er Line, >tju then write the quantity of thfa nwrduuidtse that 
you haifT bdenr tlie same twnchawifae. And if it is fri>m tht? first t]H>ixhAtidjM% 
you write tlu^ c^uiiiitrty alKAii: the mcTdiaijidiHe, as w^e said alreiuly when we 
write the price of one jiienhaiidiwi* Iwkiw’ the prit^e of tlM' other, so that the 
satuc tnerdniiidfac are written Ijeluw t|je miiijrr ^]«^charnlb^^ And tlwreforc fivx 
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numbers me writteu^ then >t>u iiiiUtipLy the loKt ul them by tjw nuiiilxT ol the 
price opposite, mid ih*t which ilien results^ you elriTiT ui iiiuUiply by tlie oilier 
oppcxdte tiuniberi the product of ihetie tiuuibeni >thj divide bj' the remaitiittg 
two iiiii]ibeT!i. mill >i>ii will buve the dfudied result- Fw nertmpk\ 2U urirv* of 
ckHh Are worth ^ Pisan pountU, and 12 mils of cotton ive aimilmly worth 5 
Pisan pounds; it is sought how matiy rolls of cotton will hud for fKl nrdis of 
cloth- You then write the 20 arnis in the table, and afterwards you write the 
i pounds, namely its ]>rice. bcLuw which you write the 5 jumticls: after this 5 
>^i write the 42 rolls; next you write the 50 arms below^ tlie 20 unoB^aiid you 
multiply the 50 and the 3 that are duM^onally opposite; tlwre will he 15(J that 
ixm iraaltiply tw the -12, as it is diaguJiaJly uppudte the same three, and that 
product which results you diride by the remaining numbets, namely the 20 
and the 5, that is by' 1(K1; the rtsult is 63, ami this ts the total iimiiilKU of rolb 
of cotton that will Im* hod fur the 5(1 aruiK of ckith. Due indeed pruceeds in this 
WHV^ by pitjponlon, the ratio of tite first iniTcliaiidlse to tht^ oilier tluit is 
to l>c coiupositkm of two proportions, uaniely the ralio that the utnuber of the 
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sale of the first naTchoiidise to I lie uuinb^^^r of its prk'C. lutd tlie other proportion, 
tlu* ratio that the uiunlx'r of thi< {jnci' of the other turtrhiuMlisp to tlie uumlier 
of the sale of its merchandise that is in tlie problem: I say the ratio rjf the arms 
of cloth to the rufls [pll^l of cotton is ctuiiiMiseti with tlie otbe? propi>rtH>na^ 
which ore 20 to 3, and 5 to 42; as 20 is to 3 so is quinttiple 20 to quintuple 3; I 
say t|UiiilUfile laHaust* of the 5 tlntt is the pritT of the aforesnid 12 rulls^ that is 
lUO arms are wx>rth 15 }>oundS; aftain as 5 Is to 12, m triple 5 is to triple 12; 1 
say trifde Ixa'ause uf the 3 that Ls ttM» price id the said 2(1 arms, that Is 15 to 126 
rolls of cotton: and lM><'aib4e IIX) onus are worth 15 pounds, one hoa 12€ rolLn; 
tlKTcforr for 1(K) ariti.s 126 rolb hwl: utKl thus the prtijjortion is comptwed 
of the first rnercItiuiilbM' to the sec^Hid fnrtu the two given prr>(iorikimi, Awl 
Imkauiw as UtO is to 126. 50 iutn.s hi to tlie exthmtge timt is liatl for tlw rolb: 
the 50 is inultipli(s1 by the 126^ that i* riie 50 liy the 3, and by the 12. m wv ditl 
itl>mv, and the ijithIuci of them is divided by the 100, and the 20, and the 5; 
the quotient will he 6^3 rolls whidji >'ou write abwe the -12 rails; it is ind^i^ this 
proposed pn>portkm lluit is Hltcm n in liie rertangular figuiT, ruiniely the sectors 
|j>' orhich Ptolcniy taughl in tin- Afrua^resl' ro find the pr<-mf of the rectification 
of the rirrle, and many otbiT tiling; and Arnctus the lioungiT [3] put eighteen 
I'f unbituaioiut of it in die book whu h he coHiprMi»c| on ppqurirt mns^ 

Also it Ui proptjiii'ti to barter 63 rolb of mtttrti ftjr rk>tli; tht' prop<irtion for 
thin yuu fuiiial liy llu' alnrivesHid to Iw runqxjonl of the firuportiou.s. 12 to 5. 
oikI J to 2!tL which ratio js 120 to UMI, that Ut fur 126 rolls ore had KKl armn of 
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tlie nbovvwrittf-n rloth; tbrrekkre 63 in ntttliipliefl by the lOQ, and the pruduct 
ia divided hy 11^; tliat is, >iou muittpty tlie 63 And the 5 that are diagciiiAJJy 
oppONite: the product jiou multiply hy the 20, and by the same 5 diagonally 
opfXjHite; you divide the total bv' the retnamixif; tyro numbers, namely hy the 3 
and the 42; there result 50 arms that you write below the 20 arms. 

Prpprr /nr ftnuumoTi, 

A huDdredpound of pepper is worth 13 pejuuda, mid a Imtidnedweight of 
ctunainoti is worth 3 pouiHls: it is sought Iktw izuiriy rolls of cinnainon are hod 
far 3'f2 pounds of pepper; you write down tlw problem as stated above; you fiiwi 
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the ratio of the quantity of tlie first merrluuidew to the BPL-uiidH u huiidredfokl 
three to a hundredfold 13; aiul hecauHe as is total to total, so is part to part; there 
wrill l>e tlierefure a Jmiirlredtl} hurultedfubL three to a Luiulii:dtli himdredfokJ 13, 
that is 3 to 13, as the first number hi to tlw' second iiiuuber. And froriL this 
wdiich U uid(M?*t apiMretil, that when the fjuantities of the two inerchanriise of 
till' Side are the sanie, then as the Jiumbirr of the second price is to the number 
of tlK» firr^t price, so iss the niiitdier of the firf^t merrhandise to the number of Che 
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seeotKf. I'lfcereforr you will tinJtiply tlie 3^12 in this prohlrm Ijy the I3t 
divide by the 3; the quotient vrtLL be 11K2 roils of riiiiiaiuon. which >t)u write 
in the problem abovT the 106 rolb; or in a second way of this art, the 342 and 
the 13 which arc diagonally {Pppciuite fin.’ riiiiltlplieil; the iirotbict is midtiplleil 
by the lOO n^Jls of atmatnon; tin' product of the three iiiultiplied uuiiil>ers is 
divided by the 3i and the lOO. Wlietice if tlie 100 ia left olf horn both ports, 
tlKTr wnll retiuiiD only ilie multipltcatkin of tlu' 342 hy the 13, aiHi tlw diviskui 
by the 3. as we did abov'e. .And if you wish to haw 342 rolls tif ciniuunon, then 
\x)u put the 342 alsav the 100 rtiHs of cintuiJism, and you nntltiply K by the 3, 
ami the jiroduct liy the 100 ikmuhLs of peppier, atnl you rlivid* tlie prcKluct by 
tik* 100 rolls of cimiaJiinn, and Irt" the 13: iHiwevtir >iou omit the 100 from this, 
that is vxm multiply the 342 by the 3, niid you divide by tlie 13; tlie que^ient 
will 1 h* 1^73 pouikis of |>cp{MT that you write lielow the 100 tjouuds pep^KT^ 
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\Oti Pepper for 

Atcftiti A Geuoi^ httmlircd'nifighl t>f nisKtir is sold fr^r Alcxruirlrii^ji 

bozaLiL*^, and a load of ^Kqlpe^^, that is vW FUirfeUtiiit? n^lJn, is worlli in tlic 
HAJijp place i J '51 besiAar.^! and if one has ^523 rolls of tH.qjper, that is 

one Florentine load and |23 folisH, then fnr kttw much miistic will one wish fa 
IjAfter? [pi20] And it will be sou^r hfw many Genoeae rolls of (M-pfier will one 
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thence havr*; ^•xrtj write dwii the i^itjblein thus, mid wn w'ill niulliply the |523 
the 1151, nuni by the 100. and >t>u di^'ide the f>rt.Mluct of them by the rminimiii^ 
two nurnlverh. nnrriely b)' the ^23 and the 500; aral ?ijl of this Lh done thiis. You 
will nmltipU' the 23 bezants fa^' its fnu'tiun, imtnely by thi? 21, and yon add tltc 
IJ,. there will Iw 503, iukI v^jii unihiply the 523 by its fraction: there will be 
Ab4>>un imihiply the 51 by its b^actbnst there will be 11^7 that you write 
alKiyi:^ the {|51: next you multiply tLt‘ bj' the and >ou luultiply by 

lh<' 10(1 rtJiil the fraetioual part wiiich Lh under the fraction tif 23^ nniiu'ly by 21, 
and you diride by tlie 5(Kt, and with the nde for 5(X), and by the frarthiiud jiarts 
w hich are under tht‘ ftiuiiou of the 52 h3 Jinrj the 51, that b by rln" 5^ and the 1* 
and tin- [I; mid >i>u will leave off multiplying by' the IdCI which we incut IoulhI In 
the tnultlpLIciUioh, and divirUni; by t)*e lOfl thal is in the rule for 500; mid there 
will remain 5 of the 5lf)0 by which wt must divhhi. ALs<i j'uu can ieaw olf ^ of 
the ilivisiou that Ls in tluf fractioii if you will Wnw off the same from the rule for 
tlie 24 l>y whicii we iiniKl uiiiltiplyi therefure you will multiply the 2018 by the 
I8<it, and by tire 8 whicli rc!]iiain.H of tire 24, atid you divkte tlw^ product with 

will be ^ j (Jenoese rolb of mu^ttr, as Ls sliowri 

in the prohk^iu. 


ItVj'Cclr hff Casting flat T'Air(crnjr.[ 

If you will wish lo check with the uwhIuIus 13, becaii.se you lUultipIksL 2(118 
Ijv 1807+ Aiid by 8, then ynou take the residue of the 2l.ild by 13, that in ytni 
must dividi' ilte 2618 by 13: mtd thu-s theryj rciuaitis 5 that you umltiply by the 
residue of the 18!i7 that you take siinilajiy 1 j>' 13, and it is 8; and ihetv' will br* 
-IG of n'hich V'ou tnki‘ the rrsidiii'. that is whidi you iiitihiply by the 8; tliere 
will he 8 that is kept for tW r«wliie of tlic pmxliirt of the mult I plication, so I hat 
you see w'hetlicr the reHirime comiiut triaii llie quoitent uf the iliviaii'iii+ naiiiely 
j} w'lll l>e similarly 8, winch will be ciarrect. 
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Pipper for MuAttc. 


Also if b>'t he saiue rule one seeks to know liow inudi |>ep]>er will lie hw I for 
1523 rolls oF tnasiie^ then you write the 1523 in the problem l«‘n*Tith the s»ik' 
of the tiutstie, namely beluw^ the 100, as is written In the other illustratmiif and 
you. Find all of the numbers, as you did above in the preceding problenip and yon 
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will multiply the 2Q1H by the <563 and the 500. oJic! the prcHinet of them 
miilti))]y by the frartlotial parts wliich are with the 51, namely by the 4 and the 
9* tJjal vf by iUi; and the product yon divide b>' the lUO^ and by the 1867, and 
by the fractional iiurts which are after the 523, and after the 23, that is by the 5 
and the 24. If you will ^nsh. you leave off nmltipl>dng by that which you will lje 
able; >ou leave off multiply mg liv' 500. You do nut divide* by the abuvasaid XDU, 
and the 5 that is under tlie Fraction after the 523: also you leave oS muitiplving 
b>^ the 2 that is in the rule for tlie 4 that is under the fraction after tlhj 51; 
and vou do not divirle by tlje 2 that Is in the rule fur 24; anil >tnj will kee]i tlie 
13 that remains of the 21, and put it at the head of the fraction for ounces; 
tlierefore yon will midtiply the 2618 by the 5f)3. and by the 2 that remains fr<»ni 
tite 4 tlnit is ivfter the 51 under the bactktn; and you i^ill nmltiply by the: ^ 
that is under the fraction after the same 51; and the product of them will be 
2653U812 that vioti divide by I tie 18tiT, and by the 2 that remains of the 2-1; the 
quotient will be 1181 Florcntiue rolls iif pepper^ and that is 2 Florentine 

loads and 181 rolb and ^^2 ouncfti: utul the residue of the problem by 3 or b>' 
13 >T>u can find according to the aforewritten way. 


Pepper /or Suffroti. 


Also It it) proposed that 7 rolb of pvrpper are 4 bt^zanUs, and 3 poinnlH: 

of saffron are wurth 11 Iffizonls, and it Lh sought how much ^^alTron will be liml for 
23 rolls of pepper; you write liowtt tlte problem ncturtling to the ai>nvewritteti 
method, and vou will multiply the 23 and the 4 which are diagonally opposite, 
and the total }uu multiply li^' the 3, us 3 is diagoiiAjly opjiosite the satne 4, and 
wr can also detnonstTate this in atiother way; \iy this mi?thod you will further 
tie able to know by which [pl21] three numbers you must multiply. Indeed in 
this method in the problein five of llie a-ritten numbers are known, and it is 






18^1 


II. Liber Abuei 


nec«SAr>' to find the unkiicm’ti sixth number. W'hence this method is called the 


pounds of 

j rvils of 


aaffnm 

pepper 
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rule of six proportioiiAls; of the tiuitilK'rs. wu will lind throe of iherii in the 
upper line and two in the lower, m you will fl.n<l tliree in the lower uud two in 
the upper line. The two numbers wliith ate at the ends of the line in which 
are pul three numbenj, yim limit iply bj^ the liingorudly opposite numliers of ilw 
other Une^ anti you divide the triple product the retnaining two numbeni, and 
the quotient of the divbnon wdii lu' the sixth {iuinl>er; and in this example tliere 
are two numbeus, namely 1 bezants and 7 rolls in the upper Lnc, and then? ate 
three uumbeni lu the lowt^ hue, namely [1 and 11 Htid 23, of wliich the 0 and 
the 23 are at the ends of tla? line which )*du must multiply Iw' the diagonally 
opposite number W'hich m in the other ItnCv uauu'iy the lowers that is the 1. The 
muJtlphration of the 23 by the 1'makes imU^'d £12, and if you will multiply Ity 
the % then there h 92d that you divide by tlie remaining two numbers, namely 
the 7 luid the 11; the c[UOtient will be pounds of saRron, as is shini'o 

written in the problem. 


Saffron for Pepper^ 

.And if will wLsh tu bmter b>' tlie same rule 23 pounds of saffrim for 
pepper^ then you write down Itk* problem as one teatbp¥>, that is the same 
merrhandise is written beknv tire same merchandise, and the price of one mer- 
rluuHlbie is written below the |)rk:e of i>fher so that there ari’ here [innil>ers 
in tlic upper line, niuiiely the 23 anti the ] and the 7, of whic:iii the 23 and the 
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7 are at the ends of the liia^ ndiirrh you multiply by the dingtniaHy tjppHMite 
number, iLAineJy by’ the 11; iherc- wiU be 1771 lhat you divide by' ilje remaining 
two iiniul>cim. namely by the 1 ami the 1). tlnit with the quotient wulJ Ije 
^^49 rolls <if pep|>er, that is 19 rolls aiicl ^2 
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Pepptr for Cinimbar, 

Also ^7 rolls of pepper arc worth teienl, oiiil |*J pcnincte of cinnabar are 
worth gll tarenh and it brought luiw much cii]na.baT will be had for |2.1 rolls 
of pepper; you write down tlie problem according to the abovewTitten method. 
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123 ijjid the ^-1 and the m shown here, imd you will multiply the ^9 b>' the 
abovewrit ten rule, and you divide the product of tliem Ijy the remaining twn 
numbers, ziamely by tbe ^7 and the |ll, w'hich is done thus; you multiply the 
7 by its fraction; there will be 15 that you write aboiif the and you multiply 
the 4 by its fractiou; there will be 13 that rau write abov^^ the and you 
multiply the 9 by its fraction; there will be 4G that vou write above the ^9, and 
you multiply llie 11 by its frartion; there will be 67 that you write above the 
^ 11,1 and you multiply the 23 by its fraction; there will be 162 that you write 
above the |23, and >ou multiply the 162 by the 13 that b diagonally up^HK^ite, 
luid by the IC. and >00 tnuhiply the product of them by the factional parts of 
the retnainitig tw<> iiuntlx>rs. namely by tlw 2 that Is umler the frartion after the 
7^ and by the 6 that is in the fraction after the 11 : and jxju diride the total with 
the rule for 15 and by the 67, that is with 5 -f^* and by the fractional parts 
of the remaining three numbers, namely by' the 3 that is under the fraetjou 
after the -1, mid by the 5 lliut is under the fraction after the 9, and by the 7 
that Is under the fractiori after the 23 t the quotient will be [KUinds of 

cinnabar. 


Cinnabar for PcpfH.r^ 

Also if it is Sought ihe same rule how umny rolls of ]:>ep|>er oiiie will have 
for ^23 pounds of cinnabar,, then ^Ttu write down the problem as Is shown here; 
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atiii vui] multiply the tliP 6T nod thr IS, alirl by fracujuonJ purtji 

whirli i«t‘ uuiitT the 13 mid tlie tbii is the 3 mud ihc S: there will be 
24121^ tJmt yirtt divide by the 13 and the- -Kl iiuil the fnw'tidEial ivhieh are 
fruiii the reiruuninj;; three numberti. namely b>' the 7 niid the 6 mid tlw? 2, and 
ytrti rearnuiftp tlkem jio that you hmf at the hei*d of tin* fnK'tion ^ l?ecaiisc t>f 
tlie ouiKw: tlw- quotient will be pepjMT, lpl22] 

tmprnal Satdt for Gt rioe^^ Soidi. 

Ab«j it b prupubed thal one Imperial ;»i>]do is wutth 31 Pinaii denari, and one 
Getvj^w' Kildo at wtirtfa 22 Pisiui detuiri. ntid it ia Mtuifdit rtuitiy CetKJC'Se 
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denari 7 Imptuial dtanui are worth; you write flwn tlw- problem, and you will 
iiiuJtlpiy the 7 by the 31 and by the 12 deiuiri, and vou divide the 

[ircHluft of ihetn iiy the 12, j^md w'ith the rule fur 22; but you leavi^ utf inultiidyiiiK 
by- tlie 12 CJcnoese denwrl, and you do not divide by the 12 luqHriiU deimri; 
therrfon' you will multiply 7 by thi' 31+ mai you divkle flrith the rule fur 22; 
the quotk-iU will be Geuoi^ «U‘iuiri, lut hi in the probteiu- 

On thr 5fimc* 

Aii*o it iA rtcHight rodverw^ly how niHiiy Imperial deiiHri 7 CJenoesii* denari are 
wurtb; you write down ibe 7 Genrai*- liiuim-i ubtAi* the 12 Gcihjpjh' denrtrh as is 
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simu-ii here, and >oti multiply ilte 7 by the 22, and by' ihe 12 linperinJ detiuri. 
and you divide hy^ tht^ 31. and by tlu' 12 Ci'cnKK.w' detLori; but you leave off oU'd 
do iM)t multiply by^ 12^ iinr do you divide by' 12; the quotient will be I lirijjtTinI 
detuiri, ia diown in the problem. 







3, Begins Chapter Niiw IH7 


On thr Samf* 

Alitn if it bi sought l>v the SKine rule Imw lUAiiy Geinte^ »«olcU wiU be hful 
for 7 lm]ierinl sohii^ then Ikthust with Are soughi^ uJJ nutiilierv which are Ui the 
prohU'iu tire wUh; wlienre the tjijeHtiori Jm restAted. munehi- 3l Pb>an wkll are 
wTorth 12 Imperial suhii, and 12 Genp^ie wldi are ’wwrth 22 Pfean aoldi; huw 
many Clenta^ sfildi are 7 tmiaTinl spidi wgrih? W|ien«^ write dp«ii tin^ 
protdimit Hwl >'Ou put tlu^ T Imiteriai wkli Iwkiw tin? 12 Iinperiid ^ddi, his is 
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Hhtmit here, and you will multiply the 7 b>' the ill, ftJid by the J2 OiiueNe wldi^ 
and ytiii diMtk* tlw iJix^diict of tlwuii by the 12 InipcrinJ noliij, luid with the nih; 
for 22, bm yim will leaw off fh«- fp;aii tbiH the quotient will be Ceiitn'ae 

soldi^ an hi shiiwri in probleiiK 

\0n tkf -S'umt'.j 

Yon will n*memlwT then always to kiKPW' (arefully tin* ujiU!i of ail of tite 
ntmUiers vlucjj are prsjposed in Hindlar proUh^tus. luul iijotwaw in all neguriiitioii 
jirobU'ii}.^, iKTordiiig to the anes'w'er y\m seek: tiial is abu%r tlpiutri >tiii write 
denari^ nrni abtaie siolfli )Tm Write soldi, and abfwr ^lOiiurLH viai write puoiuhi, 
and alww huiuin'^lwvigliia ytai write huiKlredw^ught^, Hu«i ainAf rolls >vu write 
roils, ami alxav tiunces toii WTite fninft'S, iukI also^'e iiean^weights >ou write 
peimj'W’righis, luid aljo’ii* tr^irobi _\tou write rjirolw, «o that one can know of whicli 
imitM tlM* imswer ia made' and intirpowr you kmj\r to write Hiutilar thin^ i>ekiw^ 
similar^ as in thb poddem in wiiich it bi sought Itow many ]rrif>erud |>ound->t will 
be had for 7 Genoese pounds; therefore ijerauHe pi minis are mnaglit, all nnnibcr^ 
will Ik* pouniU; tlwndtHT* such Lh the niiswer; 12 lm(wriAl (KniiKls are ft\>tlli 31 
Pisan pounds, and 12 Ciemiew iHHjndK aie mirth 22 Pisan i>ouuds; juu w*rite 
down the (>rot)k'iii and >T>n will noteaixi^'^' emh itumlKT ita unit-, iiAiiiely {lomidHi 
and you axiTe 7 CemN’se jxumilii nliow tlw 12 jKJU.drlK of the sniite money, as 
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herp is sbawn; And ymi wiU multiply the 7 by tht 22, aiad by the 12 Imperial 
poiuids, and you divide by the 31, and. by tbe 12 GeiKM.-;<e pounds; the quotient 
will be Imperial pounds. 

On the Same^ 

Also if Rii ImpiTUil s4>liio in worth |32 Fistui denari, muJ a ttuldja 

is worth ^22 Pisan denari, then how many Genoese' soldi are y Imperial sukli 
And 5 denari worth, that ia [jnperiul soldi? You write dow'ii tlie problem 
AS is shown here, and >tiu w'rite it this w'ay: 12 Imperiid soldi are worth ^32 
PtSAn soldi, aiid 12 Genoese soldi are worth ^22 Pisan soldi: therefore soldi are 
noted above each number, as is hIwwzi in the pzt>blem: and you multiply the 
-^9 by tbe ;|32, and by' the 12 Genoese, and y'ou divide tbe product by' the p2 
[m]MpriAls. But one lea\'t« off mithiplyins by the 12 Genoese, and >’ou leave off 
dividing by tbe 12 imperials, and s'uu multiply only the ^9 by the ^32^ nttd 
>t»u divide [pl23] by' the ^22, which one does this way. you uiuUtply tbe 32 by 
the 1, and you add tike 1; there wrill be 129 that yim w'rito above tlie j32. Alsu 
you multiply the 22 by its fraction: there w'ill be that you w'rite above the 
^22, aikd you multiply the 9 by its fnu'tion: there will l>e 113 soldi; next you 
multiply the 113 by the 129 and the 2 that is under the frartkm after the 22, 
and you divkk the product of them with tin; rule for -IG* whicli Is and by 
the fractional ports w'hich arc after the 32 and the 9, namely b>' the 1 and the 
12 which arc arraiigeti together in one fraction an that ^ is at the head of the 
friH'tkat i>ecaujie of the denari; the fraction is transfuniM^ to ^ ^ Whence 
from the said multipilealion you can leax'c off multiplying by' the abovesaid 2, 
and you leave off dividing by' tbe 2 that Ls under tbe fraction; tiierefotv you 
wilt multiply the 113 by' the 129. and you divide wdlh Jtnd you will have 

the r)Uotient; or if you w'ish Co use the aforesaid, you can a^ avoid some more 
ujkeTAtiotiii. namely you take one thiH of 129, clearly 43, by w'hich you multiply' 
the 113; tliere will be 4859 that y'ou divkle with jfjJ-fi: the quotient w'iU be 
Genoow soldi, as Ls shuw'ii in the problem. 

On the Same. 

Again an Imperial soldo is worth J33 Pisan detiart, and a Getioew soldo ts 
worth ^21 Pisjiui denari; you seek how many Imperial [>o4iikds you iui\e for ^13 
Gi-miese pounds; y^m w'rite down the ^13 alKn'c the 12 Genoese pounds, as is 
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shi>wn here, and you w'itl multiply the ^13 b>' the ^21, and by' the 12 linjJcriaJs, 
and you divide tbe product of them by the ^33, anrl by the 12 Genoekie: that is. 
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you wiU muitLpiy the 2G9 by the 65. and bv' the 12 ImperiaLs, and by the 4 that 
19 under the frartkjii after the 33 . a£Ki you divide the product of them with the 
rule for 135. that iu and by the 12 Genoese, uxid by the ihictiunai parts of 
the other two numbers, namely by the 3 that is under the fraetkKi after tlie 2J, 
and by the 20 that is under the fractiun after the 13; and you can observe that 
soirK* cancellation is pfissible; you find that need only multiply the 269 by 
one fifth of the 65, that ia 63 - 13, and by one third of 12, that is by 4, and by' the 
4 that is under the fraction after the 33, an w said before. The product of all 
of these is 55952. and >'ou need divide it, because of the aforesaid cancellation, 
only hy one fifth of the 135, that bt with and with that b vith 
the quotient will be linpeHaJ poiiiids. 

tmpermi Pounds /or Ctnoest Pound#* 

Again an Imperial soldo is sold for |31 Pisan denari, and a Gefboese soldo 
is worth 119 Pisan denari, luid it is sought huw many Genoese pontids W'ilL one 
imleed have for 17 Iitq>eriai pounds and II soldi and 5 denari* that is for 



Im^xTial pounds; joii write down the problem, m is. shown here, and you will 
multiply the t|-^17 by the |31, nnd by the 12 Genneae, and you divide the 
product of them by the ^19. andl by the 12 Ijiq^eriab; and you will avoid any 
operatious that you ran Eiccording to tlw? aboi\icwTitten meiliod; the quotient 
wHll be TO la GcnocMR pounds, m is shown in the problem. 

Imp&tiai Denorj /or Gmorse Dfnon. 

Also 111 Imperial denari me? woriJi ^31 Pisan denari, and |l3 Genoese 
denari are worth |23 Pisiui denari; it is sought how many Genoese ileimri >'v>u 
wuiJ have for Iriiperid denari; >t>U write down the probleiu, as is sfbuwn hire. 
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and bccaujv that wtuch i» Houf^ht ]s dtMuiri, dfjiari ore dertuLi'd t'neJi 

iiunilxT^ Mild u'iJ] multiply the |8 by tlir und the ^13^ ntid you divjd<^ 
the product of thoni by the ^IL luirl the ^23, which you do thikt: t'lni multiply 
llie 11 \yy hsr rraction: there wiLL l>c 23 that you write ubovr the Jill, aud thus 
you do with all the other nutuberH, and you will Imv^ 12? alKae the atiij -10 
alxjve tile ^13, and 118 abme the ^23, and 19 above the |8. W'ln^iwe yon will 
multiply I lie 19 Ijy the 127^ and by the 4Uf atid Ijj* the fjractioniU piixt^i of the 
Otbet two numht'rs, namely by tbi^ S and the 2+ and you divide tlie toini piuiluet 
af ibcm by llu* 23, and witb the rule for 118, tlial is and liy^ the fractional 
patia wlikti are under the other three numbt^rs, namely liy the (t and the 1 
and tlie 3 thar are under llieir fractions, iintl aUl are xirran^t^ti tntgeihe-r making 
iVa Sa (pll2 i] f“^d thus jou will Imve tlie Genoese denari which result from 
the gi\-en ^8 Imr>erud denarit anti if yon wish to rouLvl here that whicti you are 
able, then you kuiw ol7 muitiplyMtig by' the 2 that is iintier the fraction after tlie 
lif aiul ytHi <k> not divkle by ttie 2 that hi uinler tlio hoit fnutioti of the div'Lslun. 
Also you leave off multiplyitij^ Iw tlie 4(1, hikI you rutluT tlivide by tin* 8; tlie 
rpuHiRnt wnll 5, and you lea^v off dividing ha* thi> 8 tlmt hi in tlie fnn tmii uf 
divUiont thervfure yon will multiply tire -19 by the L27, and by tlie Ti, naitudy 
by one eighth of the 40: thb product you w41I multiply^ by tlie a that is under 
tlK’ fraction after the 23; tliere will be 155575 that you divide udth * ^he 
quotient will l>e Genoese druati- 

Genoese Pmtnds for imperial Pounitf^ 

Again If you eonvY^rs^'lv' will set'k how tiiatiy Impt^rial pfiiinils will tie tnul fur 
ib Getioewr* poiiuiU, then you write down the prohltmn as is nhowu ln'ti-, ainl 



you wdU multiply tlie 18 by the ^23 aiul the jll, uml you divult- by the ^13 
and tin* |31, that is you will mullipLy fKJ by 118 ami 23, ami by the i that Ls 
under tbt' fmetnui after the 3L and by the 3 that U umler the fraetiori after 
the 13, aiul you divide the pnidiH t of tlmn with the rule for 10, tlmt is 
luid by tlK' L27t tuni by the fnicti<inal jiarts of the three other iiiniJtH.^rH, numely 
by the 7 iunl the 5 and the 2, mirni'ly' with t bemuse we put 

at the head of the Frai'tion. there ive niusl havi’' Iwraus' the nviilt Is In p<xunrLs 
we know' thal wv lack 3 so that we ran liavr tln^ 77 ^^+ ^hen-fort' you write 
3 abtAV the ^13, in order not to forget when yim take the rniidtie to check; 
and you will multiply llie total pnaiin-t by the same 3, and wui divide with 
5^^ll! 12^0’ you will an>id soiik' ojieration, nauaiy yon multiply' the 118 by 
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cue fifth of the fhat la by 12 . Euid by the 23; there ^'iU be 35508. ajid you 
multiply l>y the 3 and the 4 that are under the fractioiiii: there will be 3908 LU 
that ^xiu will multiply by the 3 that you put above the 13. aud you divide the 
prudiiet with 7^127 ij 7 tar Imperiai pound-'^ will be the quotient. 

fmperiai Panndft for Pourtdji of Pepper. 

Again an Iniperial soldo is worth ^31 Hsau dcuari. and a huudmJpound of 
popper is worth ^11 Pisan poutuls; you have ^57 Imperial pounds for which 
you wish to have pepper. It is sought how^ tuudi of the pepper you will have for 
the 157 luiperiai fxiimds; you write dowm the problem, as is shown bereH, and 
becaikv the price of the i>epj>er^ naniely the U i-'i iit i»ouiithi, and the ^57 is 
in pounds, namely that which wo w'Lsh to buy uf pcpper« are tmth of the siune 
kind, it is irocessary that the num1>ers wdiich are hi the up|>er liite. namely the 
12 and the |31 are similarly |X)unds^ W'heiice you will uolc pounds aba\'u each 
of theiUr luc u done in the pr{d>Lciii: the 12 luqierial pounds are worth ^31 FL^an 
pounds, and thus you will have Inipenal pounds, najiielr the ^57 b«l^^ llie 12 
Imperial pounds, and the Fhuui poiuids below the Pisan [miinrls, namely the 
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^11 t>e1ow the ^3lt thu« done yon nest niuUtply the |5r and tlie ^31 that are 
diagonally opposite, and you niulttply by ilie 100 tiuit iw diagonally oppoEsite the 
same J31. and the product Lb divided by the other two numbers whidi rmnain in 
the problem, namely the 12 and the ^115 the quotlerit will be j-j-^lSOi pouniLs 
of pepper, as is shown m the problem, that is 13 hundrrdpounds and I pound 
and — I oumv. 


On the Some. 

Ahii if yon seek by the sfnrt?written rule how' much pepper yim will have for 
JS7 Lu]|>crial Htildi. then in this problem you know the |57 soldi can be written 
in another way, n«mHdy ytni nuike pounds of the J57 soldi; and there will be 2 
pounds and |!7 soldi, that Ls ^-^2 pounds that yuix write under 12 linporinl 
]Miuriils ill the problem, and you will note pounds abi^ve t]ie )2, ami you simikrly 
make a note aboxT the price of the (pt25| afore written 12, namely ahoiT the 
^31 that was wtiti/en in tJie prolilem abow the price of the hundreilpound of 
pepper, uameLv nl>cn'e the ^ 11 payunds; and tlien? wdll lie in the same place Pisan 
pounds Ik'Iow^ Pisnji poimds, Damely the ^11 potithLs Ix'kjw^ I he j31 pfjuudsi 
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ajid there will be [iiipeh&l pouiulM sitiuLarly below tniiterial poundii, that is the 
1^2 pounds below the 12 pounds, as b shown in this problem; therefore you 
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100 


wilt multiply the ^-^2 by' the ^31^ and by the 100^ and you divide the product 
by the and by the 12^ and by the J; the quotient will be j |^ 65 pounds, 
this b ooc twentieth part of -jy-^lSOl^ as is show'tt in tills problem; ns soldi 
nre ^ of j57 ptmnds. 

We can indeed wTito this same problem in another way, noniely if we w*tite 
JS7 ImperbJ atddi below 12 Imperial soldi, and the soldi are noted above theitt; 
and becauNP the |57 linfwrlnbi: are soldi, it is necessary' that the 12 that is above 
tliem U similarly Imperial soldi, and therefore the ^31 will be HimiUrly Pisan 
soldi; therefore y'lm will note above the ^31 Pisan soldi and ImpcTiid soldi aliove 
the 12, and because the price of a bundredpound of pepper, name ^isaii 

poutnis, is put bekiw the price of the PLsan soldi, namely tlie ^31 Pisan siildit 
it is therefore nreessaryv as the ^31 are soldi, that we tniike Pisan soldi of the 
^IL Pisan pounrln; and tliere will be 231 Pisan soldi, which nutiilier you write 
in the probiem below the |31, and 3 t>u will note soldi above them, iUi is show'ii 
in tldh other illustratkin in which the problem is: if 12 Imperial soldi are wxirlh 
|3) Pisan soldi, and a hundrcflpoiind of pepper vs WT>rth 231 PLsan soldi, then 
it ia Boitg:bt how much pepper w'ill be had for ^57 Imperial soldi. 
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You will then multiply the 229 that is owr tlie J57 b>' the 63 that is ov-er the 
^31, and you multiply by the hundred pound of pepj)i;r, ami you <livide the 
product of them writh the mle for 231, that is j ° ° , and by the 12, and by the 
2 ilmt is under the haetjuu after the 31, and by the J that is unckr the fraction 
after the 57, that is with 3 ^ tV ' cancel that w'hich you ran to 

nvoiii operationsL the quotient wih be Niuiilarly pimmis, as is shtiw’ii in 

the prerediiig problem. 




9. Hcrt* Be^iiLS ChaiJlcr Nliie 


On th^ Samt. 


Agi&iii If iiiu will Hpffk bj^ llw“ Raine rule him much fxejipcr y\m wilt Imw fnr 
157 lni(>erial (lenah, then you kmm' that you will haw as many oimcrH of pep|iei 
as you had pounds for ^57 Imperial soldi, that b j|[ ^^ 65 ouncAi,. Eiecaiue ^57 
denari are of ^57 Etoldi. and the ouucen are ^ of jioujitU: 

and however ii^iiy this is^ it is the same as w'e shalL indicate liuw to find b^' 
the artt we can imlee<) write this problem in tw'o wa>'s^ first inrlned as the price 
of a huntlredlxiuud of pcpiJcr^ tumiely the is Pisan paunrhi, tluirefotre also 
the price of tln^ [mperial pounds, namely the ^31t slmilArLy PhtAU poui>ds, 
and the}' can only be pounds, and siniLljirly the 12 Imperial jmundii: can only 
be pounds. Thence >t>ii W'ill note poundn above the 12. eukI abow tlie :^31t 
next because one must write the ^57 Imperial denari below the said 12 linpttiaJ 
potinda, it is nec^iisar}' that son makr the ^57 Imperial cienHri Into ponjub no 
that pounds are beiow* pounds; ajid there will be j j, of an laipcTial pound, 
which fraction yrai write i>ek 7 w the 12* as is slicrwn in the problem. And thw is the 
probieni' 12 imperinl pounds are worth |31 Pisan i>ou]Ki!!> and a huiidmlpound 
of pepper ts worth ^11 Pisnfi pounds, and i1 is sought how irnttii [Mapper will 
he had for of an t[n|)erial pound: you will nmJtiply the t that is uwr the 
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20 by the 12. ajvd you ajid tlaf 9 lluit h cA'er the 12, anil you multiply hy liie 
4, ozkI add the 1; there will be 229. and you will multiply by the G3 atnl the 
100, and the 20 that is uniler the haetkm after the 11^ and you ilivkle the 
product of them with tlie rule for 231, tiuit is and b}' the 12, aivi by 

the oLher friulional piirts. nanit'ly In' the 2, ami with the diat m with 

jfs 1? 13 w rautel here tlxise that yon can; na is shown in the 

prchlcm, the quotient will bo tMuntis of pepper; this is ilie same as 

i |[ nniict's. nti vn' NUfl Iwfare, 

Alsu this probituu tvrilten in atnither way tsi you put the said ^57 litiptTUil 
denari below (pi26] tin? 12 lmi>eri»l deniui, and tljen? will be J57 denari and 12 
defiari and j[3l ikniari, ’ITjcrfforr denari arc noted above ■eai'ii of the numbers, 
and because the price of a hiuidrcdpound of ppppa-, munely ^ 11 Pis+ui ]xmixh(, 
is wTittcjj bduw the |3l PtHUi fieiiari. it is neenssory that you moke dtumri of 
the ^ U Pi'inii puiJiirLs, 'H'hich are 2772 Pbiaa denari, anil you write iIuliii as is 
slKiwn in tliis unotlwT prolihnn* Im-Iow tlw ^31, so that denari are la'kjv rk-tuiri, 
and you will mnJtipty the 229 by the C3^ and by the 100, niul vtMJ rlividie the 
product with tlwc mlr for 2772. that i» and hy the 12 Iinpmal deimri. 
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aiid by the frfU'tioufiJ tuutielv b>' the 2 and with ihf and ynu caan-l 
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that which wu can c^uicd; the quotk'iil ^inilhirly will be f t j S iKiundji of 
prpper, as wc found hi the pm^nling pniblem. 

Prpprr for Impfriai PifUHiU. 

Anri if txju in>n\vrfiii'ly wilJ In' tljc nlKjv^'writU'ii nih* Ihw muny Irnperiid 
pound;! will he tuuJ for ^57 ;Kiund.H of [H'ppcT, then >'ou will write iiidivd the 
|5T [KHtnrh Hlx>t¥ the liuiiilrfHlpt»4itiiL8 of pept>er« ua b ^^^lurwii in thb> Another 



^11, and illustration- And >*011 will multiply J&7 hy tlie by the L2 liti}>eTlal 
pounds, nnd >'ou divide the prrMinrt by the UKl, aind by the ^31, which b 
areurdintt to tliat which v.x> demonstrated tdAive in a similar situntiou: anrl >'ou 
will cancel the 7 and the 3 that itif in tht^ mh' fi>r with the 7 ainl the 3 tliat 
art* in the rub? for 231; and you will Arranse the &acttnn of div-bion so liiat 
b nl tin' head of it hecauiM^ the quotient must he put under the 12 ImtnTiAl 
}iounib; thr*^ quotjfeQi will be j j linp4Tial poumis fcw the of the 

Hohl ^57 [xiunda of tn^pper^ 

<?n the Sami:. 

If it b also soui;ht how many liuixTUib you will huvv fur ^57 diumtl^ of fH.'pperf 
then either >vu makr pKiunda of the ^57 ounces* whir-h are pKiunds, and 

>’ou write them aImah* the hundredpound of pepper* or >■^>14 make ounce's of the 
hiindrecipoiUMt whieft is 1200 ouiiren. and above llieiii >xiu write the ounces. 
Aiul you note tlwu it is more elej^ant to limb' tHmees of the ]KJijiids in this 
ami ill siniilnr pr<jijlems than to make i^KHiinhi of tlie ounces liecausp when you 
miike poiiiabi of ouiirns whatever fiBctiocts tlien'! art^ in the pvmhtein hat'c bUger 
denominatfjrs- WlK-nce tlw aolution is seen to l)e fcHiiHl. In ortler to liave soldi 
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fuid (Jenari for paundij. or denari for poundti, one must pose another prubletn: it 
is more elegant to make soldi and denari from the pounds than to make pounds 
nnd fractions of iwunds from the soldi and denari; and It is more eliegant to 
make grains from tareni than to make tareni from grains. And the same here 
is understood about bezants, and of all monies: une denioustratcid this in the 
preceding chapter in another way in sewral problems: therefore the ^57 ounces 
are written abos'c the 12U0: you make soldi of the price of the hundredpoimd 
of |>ep|>pr, namely of the ^11 poumb; there wdll be 231 soldi w'hich >iou WTite 
below' the J3l; and there will be then this problem; L2 Imperial soldi are w'orth 
pi E^bsn soldi, and 1200 ounces of pwpper are worih 231 Pisan soJdi^ aa is 
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showm in this problem. And ttm know' that wt made soldi of the Pisan 
pounds, and soldi with the 12 Imperial soldi, l>elow' which is put the result, 
namely the price of the 157 ounccR, which price does not come out a large 
quantity as is easily demonstrated w'kh the problem altered from pounds to 
soldi: and you will multiply the 229 by the 231 1 and by the 12, and the 2 that b 
under the Jtiurtion, and jou diside the product by the 63+ and b>' the 1200, and 
by the and you will cancel that whidi ytm ran canceU aiul you will arrange 
the at the Jtc'iui of tJu' frac tion becansr' of flciiari; for the ounces of pepper 
the quotient will be 1 Imperial soldii or in another w'ay you lake lOO iu 

place of the 12(Xb and there will be 100 ounces iiecause of the ^57 outicFs, and 
that which is below- it. and the remaining numbers will be deuari, namely the 
231 and tlie ^3l the 12: and >00 w ill operate as alxive. 

On the i?<jrffr of Apontes with Several Afantes, 

TweK'e Imperial denari are w'orth 31 Pisan denari, and otie Genoese solflu 
is w-orth 23 Pisan denari: and one Turin soldo (pl27j b worth 13 Genoese 
denari, and one Barttiona stddo is worth II Turin denarit h is sought how many 
Barcelona denari are 15 Imperial demui worth. Inflect! aec-ordiiig to the corn* 
inon methexU hrst it is considered how- many t^ban denari 15 luiperinJ demui 
are worth; lhe>' are indet^l w'tirtli ^h 38 Pisan denari; from this is totisideretl 
bnw' many Genoese denari they are worth: thtw' are Lndeerl worth ^2IJ Genoese 
deuarl; from, this it b considered htiw- mnny Turin lieuari they are wortli: thej,' are 
imletHl worth iY^lB Turin tknari, namely a little less than ^18 Turin denary 
from thb it b stUl coiiaidej-ed how many Barceloua deufui limy are worth: they' 
are iiideetl wtjtili a little more than |20 Barcelona denari, w'hich is the pritre 
of the aforewTitteu IS Imperial denaji. But according to the art jou write all 
of the aforewrilteii umnies in two lines in tJrflcTt namely in the upper line, 12 
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IttiporiAl doiiliri otid 31 Piiuiij doiuih goicij^ frutii rigtit to U‘ft« mucI iu iho 
lino 12 Gonotw rtniAri and 23 Pisnu rlninn ad tUat Piaah ileiuiri nre lielonr Pisaii 
cktiari* and in the upper line 12 Turin denari iind 13 Gencjcw rleiiari so itist ih^ 
13 Genoese deruun are above the 12 Genoese denari; ra.*xt below the 12 Turin 
cleiiari you write the 11 Ituin denari, tuid afterwards on the same line you write 
tl>e 12 Baitvlmiii denari, and thus you. bavx^ in the upper bne 12 Imperinl denari^ 
and 31 Piiian denari, and 13 Genoese denarii anrl 12 Turin denari: in ilte Lower 
line you luivt> 23 Pisan denari, and 12 Gejioefle denari, and U Turin denari, 
and 12 Oarr^kirui denari: and when i^tiu have tiie luiperiul flenari to exdluujrge. 
namely 1-5 uf iheitL, txHt write them under Lite 12 Imperial deuariH aa U shown 
here: and you will multiply il>e 15 hy the 31 Pisan tkiutri, the>' are dja^onally 
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oppcMdte: the [irtxlttct will multiply hy the 12 C!enu€*ie <jeuari wiiLch are 
dtagoually opfxisite the same 31; anil the jircHlun you will multiply aftaiii b>' 
llw 12 Turin denari wduch are oppcetiie llw* said 12 Gi-iUMw denari: mid die 
profliU't >i>ii will multiply again by the I2 Barcidomi denari, as they are similarly 
diagunaJly Dfiposite the said 12 Turin detuiri: tbo total pmduet you divide by the 
12 liiiiHTial cJeium. and by' tlw 23 Pismi rkriiui„ amJ by the 13 Cknotw denari, 
and by tlie It I'miu denari; and you will canrel tliat wbirti you ran cancH; 
llie quotient »'ill be ^^|| 20 Baret^Joria denari for llie price of the IS linpertHl 
ckuiarit namely a little inore limn ^2U Baneloim fleriarl. as *e ^^akJ tiefore* 

\0n thf 5cifnc.j 

.Ami if ymi w'ill haw J5 Barrekma denari to excliange for Imperial detHui, 
then you write tiie 15 Barreloiia lienari abtjve tiw! 12 DarcHcma deruiri. aa is 
slam'll in this another problem: and tlien you will multiply the 15 Barcekma 
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ikuiiiri liy tin* 11 Ibriii denarii wbith proiluct you multiply by tbe 13 Geno«ie 
tleiiori; next >iai multiply' by the 23 Pisan denari, and the 12 Imperial dtiiarj,, 
and you divide the prtKluct b>' tlie 12 OanvhHm di^mri, aiui tla: 12 Turin cbiiAri. 
and the 12 (knoese denAri» and the 31 E^iaan tleiiori; and yon will biive j 11 
litiperial deiiari Ux the 15 Barcelona denari; mid thim iiroording to thbi 
ineiluwl you w'ill be able to operate on many' moniesH lofleed tbe prupnrtion uf 
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Imperial dt^^i-ari to Barcelona deiiah ha the L-uin|;>OAite of the lilt proportions of 
the above quantitiea. namely the numlxT of |[n]K'nal denari to tts price^ namely 
12 to 31: iuhI from the Phian denari to tiu' ntiinber of its G«na«tR, one haa 
23 to 12; and from this oiw tutti the niimlxT of Genoctie to its priee in Turin 
denari, namely 13 to 12; and fruiii this one Ims the number of Turin denari to 
the numlH'r of Barcelona denari, namely LI ti> 12, that ts the proportions of 
antecedeniH to cuiLMn^tients; and Ibere one proceeds with the aboveaakl metho<l 
of multiplication and divuiioii. 


Here. Begins the 5rocnrf Part of the Ninth Chapter on 
The Punrhajir of C^trifnon Corfu .frconfinj Rule. 


Indeed the nmnies that wilt purchase (Mily os iiiueh as the value of silviT 
tliat is in tliein are railed rt»mmrai coins: the cuinpoedtious of all muuies arc* 
determined by separating them iti a vase over firt*. Therefore we miLSt fitul what 
llte price is from the hartiT nanheab or frrtm the wvight in pounds, or from tlte 
face ^idue, ai» we slinJI show. 

On fhe PurrhujTe of Some Common Coins hp U'eipAf tti Pounds. 

[ndretl one has 11 pirjiuidii by weight of romuiuu cuiiinge that is with 2 otiiirrw 
of silver, that is [pl23j 2 ounnvi of silver are roiit]uiied Lu one pound of it. And 
a pound of silver is worth 7 Pisan ponuds. And it b sought how many PisHin 
poiuids you must ha^e for 11 pounib of come, ^'on therefore WTite at the head of 
the table 1 for the one poujal of cciins. Arul the silver wrhieh b in the one poundn 
tLamely the 2 ottnees, tou write afterwards in the sfunc line; and below the 2 
>YMi write 12. namely the nuittber of i>iiih'«w in oite pound of silveri in thb Line 
aftensvards yon write the price uf one piHind of sIIvrt, iianiely 7 Pisan pounds, 
and below the om* ftn* tht* erdtis vxiu write tlie 11 pounds for the afocesaul cninn 
so tliat coins arc l>eluw coins, as sdher is bekm' siliefi namely 12 ounces below 
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2 otmees, na is desexibed in the illustration; mill >'au wiU multiply the three 
numbere whirii art put dingnuaJlv <ip|>asite eiwrh other accord] iig to the barter 
cnethoil. that b the li Iry tiu* 2^ and thi* product by the 7; there will be I VI 
that >*00 djvhle by tb<* retuaiuuig two tiunilfcrs, uaiitely by thi* 1 and the 12; the 
quotieut w*iLl be |l2 Pisan ]H)untLH, that is 12 Pisan pouniLs and IG solili and 8 
denari for the of iho said 11 iHHiiicis of common coin. 
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la atHJthcr way tho S9Lm<^ r<uj Ih* ilont^ by I hi” acfi^otiutjuii laitiidy 

>xju sec how much silver is in the 11 jiouniis of ruiji,AM Ui ojie |iuiiritl there are 2 
i)iinccf» of siK-er; mu1 you hihl then* to l>e 22 ounces in the 12 pouiiitk of coirnt^ 
w'turh price you find as one pound of sUver is worth 7 pt>uiirb: tills bi shown 
tK'TP. 
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On the 

:\ho it is sought how rnmiy Pbaui txiuQcIs will l?c hail for It onact^ of the 
said common coins according to the Abovewritteti rule; as in Uiib problem tlie 
prici' of ounces is sought, xou must put the 12 ounces for llie fxniiid of coins 
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so that the 11 oiim'cs is bePw tlic 12 ouaces, lu is shown in this iJIuHtratlon; and 
ytiu will multiply the 11 lf>' the 2 and the 7; thm’ will be 154 that .von divider 
by tin? 12 Ainl tln‘ 12, tlwit hi with But In-cauae the ptiurc* In which you 

writ^ the epiutlent is nbove the jjouruls^ iminely almve the 7, wie oiiglit tnulllply 
ib(‘ 151 bx' the G. and put the 5 uikUt the fratliou of dix'isijijn; ajul wju urruiigi^ 
it with tlie -J tliAt Ls under the fractiuti: yju niuhe 2(1 of them; the quoti^Mit will 
Iw I Pisau pouiwis for the pri<e of the U imiH'es of coin. 


[fJFi tAe 


Alsi> if it Ls sought how laucli 11 pejuiwein^lts of tUirse mmuKHi it^ins arc 
worth, tlwn yon write the w'eii^it of one pound in |>eun>^'eights. namely pnt 
31MI abm^ the 11 pennyweights, luitf jK-niiX'Wi'iglits urv Iwlow peniivTceights, ixs 
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appr^iLT in this illustration; aiitl yxju will tnultiply the 11 by the 2 and the T; 
there will i»r 251 that \t>u divide hy the 12 and the ;j(tOt that is with ^ f ij 
the quotient will lx* j [ j j| ^ Pisan poimd. that iti ^10 Phuuj ilenari for l!w- 
prkt‘ of the IL ihumv'W'eights f>f <n>iii. 
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[C^fj the Same.} 

Agjiiii one indeed hfis |8 poiinii;:^ of swine ctumncHi «jLn that wUh. ^2 ounec« 
of silver^ and one pound of jaIvot m worth ^7 Pisan pounds, and it is FfOiight 
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how inany Pisan pounds wnU be had for the |S poundu! of the coin; voii write 
down the problem as Is shown ticre, atid you uill inultipLy the |8 suid the ^2 
w-hich are diagonally opp<wite> and yon will multiply their prodtirt by the ^7, 
as it is rliaguiiaJly op(>ositc the ^2; and you divide the product the remaining 
two numbers, namely the I and tiie 12. and >'ou will cancel here what yoq. fan; 
tilt quotient will bf^ 12 Pisan pounds for the price of the |l!l paumb of the 

common coins. 


[On (Ac Same. 


x4jid if vou will propoiE' the said pounds of the said coins to ounces, 
then you wTite the number of ounces in one pound tif caiiia, uamely I2f above 
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the ounces, as is sKow'ti in ilie problem: and >t)u will multiply the 26 that 
is above ll>e ^8, by the 9 that is aixft'e the ^2, and by the MO twentieths, and 
.vou ill vide the proiLuct by the 12, and the 12. and by all the fmetioiiiul parts, 
namely by the 3 and the 1 mid the 20; and you will cancel that which you are 
able to cancel; for the price of the ounceK of coin the (pjolicnt will be j J ^ 1 
Pisan fxittnds. that is 20 sokh and ^2 ilenari. 
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On the Same. 


Again if you will pro(>ofic the At>o\¥!writLen |s ouncfs lie penn^'^'Piglitti. 
then >nii write the [pl29j iitiinber of penn^^weights iii one pound; luid you viJJ 
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nmltipLy the 26 b>^ the 0 and the 11^, and you divide the 300 and tJie I2i 
and by all tlie O^aetiotiai pam; and yt]u will caiHrel that which you ean ciuiceL; 

iS ^0 ^ pound will be the quotient, that hi Pi?iAii denari, 

natnelv a little uir:}re than Phtim denari. 

' 3 


On the Same. 


Absu a certain man hius indeed 1^' weiglit 11 puund.s cuid 7 uunce^ iunl ;^I3 
pennyweights^ thnt i«s j i 1 iMiuncb of some twuinm coins, in a (.amndn uf 
which are 5 ouuceji and IT pciMiywvightfi of siher, that oiinces. und a 

pound of HiJwr is worth ^ 7 Pisan pounds: you moke ilHirefore otiiwesi from 
the j 2^ 11 pounds; there will be 4-^1^ ounces vrhirh ^^tju write Ih'Iuw the 
ounces of cuius, luimoly below I lie 12 so that ouncia arc liekiw ounces, us is 
shown in itie iLLustratioti; and you will tnuliiply the 119 on tires of coin by its 
fractiot^ that is by 25, and vxui arid the 13, mid von itiultipiy by the 2 mid add 
the 1; tlicre will be <^7T above W'hlcii voii write 5, the residue by moiliiLus seven; 
next >00 multiply tlie 5 uunceii of silver by' Us fraction, thm is by tbe 23, and 
TOU odd the 7; there will be 132 that you write above the ^5, mid above that 


tbs^ [i^uel 
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coin 

12 


(5) f»H77 


>ou write the rcsklLK', that is 5; you do simiLmly with the Pisan pounds, 

and v'un will tiave tlic llil7 ubm^ it which bos tt'sidLic 1; ucjct you multiply the 
6977 b>' the 132, whidi producl wii multiply In' the 1817, and >\jtt divide th« 
total prorlurt bv' the 12 of the ctniis, mid the 12 of tiic Hilv'tu’^ and by nil the 
numbers which are under the frartioiis: and i^ihi will cancel that which vcKi can 
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c&noel; anii you will urrujige the frurtioiiAl j^arts, imd you will check the iriuh 
tiplications ajid 4ivisk*n:i according to ttuu whicii we demonstrated alww, and 
you will have j j to Pisan poufKts for the price of the ai^ovewnttcn 

^139 ounces of cmw, and after cancellation the residue 1^ se>en of the price 
is 3. 


On Cnrnnion Coins Thai Art Sold hy facr rafac. 

Itnli^ed a certain man has face value 13 pounds and 7 soldi ol some common 
coins, for which 31 soldi face value uf it weighji one pound, and in one pound of 
it are contained ouiK'eji uf Nilver^^ and one fKmnd of silver is a'orth Pisan 
pautkds: it is sought how many Pisan pounds otie will ba^e for ttie nbov^ritten 
coins: >-00 make »okli of the ^ 13 pounds; there will be 267 aoldi srhldi you write 
below the 31 soldi so that soldi are below^ soUli, os is shown in this prohlen^H and 
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>'oij will multiply the 267 hy the number fur the |3, namely bj' 15, and you 
multiply by the number for the ^7, that Lh by 153; and you divide tibo product 
by the 31 and the L2, and hy all the fractional parts, namely by the 4 and the 
20; th€Te will be Pisan pounds for the price of the 13 pounda and 7 

solrli fare Milue of the aforesaid coins- 

(C^n fAe Jfflfne.j 

AikJ if yxai wish to know Ikjw' much one soldo of the tiaid coins ore worth in 
Pisan (XHin^ls, then you write tlie 1 for tlie si>kk> below^ the 31 $aldj, a^ is shown 
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here; mai you will multiply the I bt'' the and by the ^T, aiul yoo divide 
tlie 12 and the 31; timt la, you will aiiiltiply the said 1 by' the 15 and the 
153; then+ will he 2295 that you divide with j ]jj vUJ be j) uf a 

Piaan pound will hv the qtKJtieut, tliait is Pisim denari, whi^ are flS 
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douim piun of a llicrrfori' (br prirt* *jf otie Hokki fan* of the 

oTurtwakl (xiiii is had; u^nrig it wv can bull rhi? prin; of any nimilwr of |Hiiintbi 
ur wtiii or dcimri face value accuidiu^ tfi tluit a^Jiicli wc dmHinHttntnJ hWvc iu 
the prenHliu^ duipter. 


fJn ihf Stimf. 

And if of the abot'eaTittcti ooinM ]ttHi «ill hav^ 1} denari fare vh|w' to exchniif^, 
tiM'U either you niaki^ deuari id the soldi, which are 373. and you wTite tfiem 
above the 9 ileUari written almve, hk in shown in this iUnatration. or yiMi iiinkc 



a fractkin id one »uhhi of the !t denari. iuuim^Iv and yr^u write it Ih'LiiW the 
31, 031 hs s<1kiwu lickiw In another iUiiiitratiou. In the Gj^t dtafcriptiuii yxjii will 
fiiiiUiply tin* 9 denari \yy the 15 and t|je 153. aud yrm divide with tlm' mle for 
372, fptilOj that in and liy the 12. ajid iiy i-he frmikJUHJ {Wta, timl h* with 
J? I iS miihiplyin* by' the 3 of the 1,5, that you will 

inultipty the 9 by' tMie tliird of the 15, iiuiuely by 5 , and by* the 153: lltere will 
be r>ftH5 that vow divide with j 4 *he quotient is ft Pjsau 

pound. 
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Jn the III her di«crip>t}OD you will truly tuultiply the 3 ihut is uwi the 1, by 
15 and the 153; there will be simihirly C^tH7l tluit you divnle hy* the 31 and the 
12, and by nil tlie frartiuiLal paiiji, that is with ; tlie quotieut will la? 

3 A tj ^ ^ Pifiaji pound, that is 13 Pusan denar*. 

On Uit 5ttfnr. 

Also tJiere me j j ^ L3 (KJiitidst fare %'nliie of eHwne roinitiuti iriitiM that are 
with j[5 ouuiKiH uf silver, and 31 fioldi and 3 denari face value, that u “131 KiUii, 
are one poiiTHi tiy weiidif; mid one {H^uiHi by wt'ifdtt of sib'tT m worth tt PiHiin 
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pciimdii tmti 7 aiul 6 iltMiari. th^t is^ j(8 Phuni ytm Hjldi of tbe 

|>oimils; tht7n? will Ih? ^2G9Hokli whicJi yuti writ« btjcrw th? ^31 soldit 
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AS is sliawn ht-ro; niitl yuii will tuulrjply the 269 by its frRctiofis; tlM?re will be 
3233 tliat yoti write abo^ie tbir Aiid Above lliis >-ou write the rcTiidiie of 

it by 11, that is Hh you do the liimilarlyv mni you will haw 41 abwe the 
^5; the rtwidue is 8: you do the t^Attie with the ^8^ und you wdll haw 67^ Aiid 
I for the iTsidue. anti abm'^7 the |31 you will have 125; nejtt ytm will multiply 
the 3233 by the 41 iuid the 07^ urid by tin* 1 that is imdef the fraction with the 
31, iMici >tju divide the procinrt with the rule for 125, tiuit bi and by tlw 
12, luid by tbe frAi-LkinAl pari,s of the three refnniiiinj' iiiiriilrers, uaiuely hy flw* 
12 And the B ajuI tlie 8: and you will mrange the frncr.ioiiHl parts, and ytm will 
cancel. mkI w>u wi\\ cliecJt as al%»a>-s; liie quotient will Imj J j A Pisiui 
IMJiiruls for tlw jtrice of the 13 (>ounds and 9 aolcii And 5 deruLfi JacMf \'alue of tlie 
said coitia. 


fin t/if SuTTif. 

And if >yju will witilj to fiiKl the price of uce aoldn face ™iue of the aiiow 
coinsn dieii you WTile the 1 l>eUiw tlie |3U and >t3U will n;iiitti]j(y the 1 by the 
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II: there will 11 lliiir you will mi]hi]dy hi>' tlic 67; tJiere will Im? 2747, and 
you lenw off niultiplyiu}^ hy' the 4 that is uiwler the fraction after the 31; aivl 
ytui do lAjt divide by the 1 that U% in the rule for 8, that \s ];>dow the 41: then 
ynu divide the 2717 by the 125 loid the 12 and the 2 that reiiLojits of tbe 8 that 
is under th(‘ fractioii l>elow' ihe 41, uud by' the 8 that k under the fraction below 
tbe 67; and you will nrranrtie the frACtiona) parts; |jj ^ of a Pbuii pound 
will be the i|i]rnient, tluil Ls a little lft« than ^27 Pisan denari, iiaindy | f»f om* 
denam for each iKHiiid, as in this illustrntiQn: and this is knowu: the 

price of one sohlo Ls 7o-jJ;27 denari, that is ^27 denari, which Is ^27 deiiAri lesii 
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of a denaro; thprefore each soldo is ^'27 deniui kw ^ of one dciioru. mid 
one pound, najnely 20 soUlL lack's ^ of one deimro. that is J of one denaru, of 
being |Z7 Pthdii aoldip as we rtaid before. 

On thr Same, 

Also the price of ^8 denari face vatiie of the smue rain ia sought^ either you 
ttiake deniiri of the J81 jtoldi which are 375, and y'nu WTite them beJoa' the said 
denari, or you make soldi of the JB denari, iifunely of soldo, and 
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you ^Tttc it befow the jj^31 soldi so tliat soLrJi are bidow soldi, ns is shftwn in 
the ilJustrntioiir and you nili multiply the S dciiiari b>' its frnrtion; there will be 
IT that jou will niukiply liy the 11 and the bT, mid b>' the 4 that ts unrler the 
frartion after the 31, and >'ou divide liy the 125 and the 12, i«td by the fractional 
jiarta, imiiicly with niul by the 8, and by the 8: and will cancel iuid 
arrajige the parts; and the quotient will be ig il jo ^ pCKtndt that 

•* Pis»nd<'u»ri 

[On the 5anii;,] 

Also a certain man has 11 sohli jukI 7 denarip llml is. ^l! soldi face value 
of some coitis that contain :j3 ounces of silver in one ptmnd by weighty aiid 28 
.soldi and ||:S denari face \‘Blue of these c^iius wrigh one pound, tliat ts ^~;^28 
soldi; atid one pound by weiglu t»f silver b worth ^8 Pisan {lountis; ^tiu write 


Pi^an Ihn. 

az.tfj JtL 

/.edLcfnt.r niW, 

Ii'a/txe] 

13 

683 

l£i.A.UA 

2 su 12 » 

4 * 

M2« 

167 


1:18 


12 

All 


down tlie problem, ha b show^n here, and you multiply tint: 28 by its friution: 
there will be 683: similarly you multiply all the iiunilH=^rs by their frartiotis, At\<\ 
you will have 13 above the ^3. and 167 above the ~8, and 1311 alxjve the ^11. 
[pLil] Therdbre you will nuiUiply the 139 W the 13 and the 167, and bj' tlie 
fractional parts which are with the 28, natui'ly by the 2 Ajui the 12, and you 
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divide tlie product by itie 683 Mil the 12. and b>' the fractional parts of the 
three tnnhiplied nuttibers. namely by the 11 tuid I and 20; and you will eaticel 
and rearrange the fractionaJ parts, and thus you will havT ^ of o Pisan 

pound for the price of the ^11 soldi of the said coin. And thus you will be 
able to find the price of any amount of coiu by the demonstrated method of the 
six proportionals; the proportion is cotnposefl from the two given proportions. 
And as any such proportion is composed from a number of proportions, it is 
I lien called a proportion of proportions, and I domonstrate ckarly how the 
compfHiitidti is dune. Let there be a number from which results a second numlier 
by a given proportion of turo Dumbers^ and from the second number one makes 
a third by a proportion of any tiivo iiumliers, and from the third mimber the 
same number 3 'ields a fourth^ and thus by^ steps: then the proportion of the first 
number to the last number is said to be composed from all tlie given, proportions, 
namely the composed proportion is made From all the antecedent numbers to the 
consequent nuinlierst from the first number to the last number. For exampteT 
one has a first number, 100 hwants, for which the first proportion is two to 
three, and the second is four to five, and the third i» six to seven; you pul tbesce 
proportions in one fraetkm thus, and a|J the antecedeiiLs are over the 

fraction line. an<l the consf^quenis are under it, and because in the first column 
is two to three, the first lujuilrer is to the second as 2 is to 3; therefore the 
first tiuml>rr is j the second, and the propurtion of the second number to the 
tbirrl is as -1 to 5| therefore the second number is | the third, and thus the first 
nurnl>cr is j of ^ the third iHiml>er, luid the proportion of the third nu]nt>er to 
the fourth is as 6 to 7: the third number is | the fourth number. Therefore ihe 
first number is | of | of | of the sought last number; the proportion of it b as 
the first number, the njitecpdentH, to the lust numlier, the comserjiietU. And it is 
aiitecedfuil -18. whirJi is the first number, whklt results from the multiplicaliou 
of the antecedents by themselves, namely the 2 times the i times the 6. oikI the 
consequent is 105 which is three times the five times the 7, nuaking 105, and so 
for the last nuinbor. Therefore* from the heginnlng, for the firet number is had 
-18. and for the fourth will be bad 105; liemufie of the 105 you wiU take there 
results 90 for the ifiird number, nf whicJi you will talce there results 72 far the 
second number* of which you will take there results -18 for the first mimbcr. 
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.^nd again if of 18 you will take three halvesi, there result:! r2, of which if you 
take I* there results 90, of which you vrill make tliat is | of the 90 multiplied 
by the 7; there results lOS. Therefore the proportion of 48 to 105 is composed 
from three given proportions, namely from these; 2 to 3, and 4 to 5, and 6 to 
T. An<l 1>eoause this Is 48 to 105, so ts tlie first nuttilx'T to the sought number. 
Therefore if the first number is 100, then it is multiplied b>' the i0i5, and divided 
b>' the 48. Or if you wbh to operate on this according to the barter method. 
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tbfu you write the first propurtion iii one Jine. iLEunely the 2 and the 3i and bvienfc' 
the 3 >T 0 U write the Antecedent of the second projjortkin, naaidy the 1; after 
tliis >t>ii write the 5, and ahcFve the 5 in itu* upfMir line yuu wrrite the anttYcdent 
of the tliird proportimn imniely the 6; after this you write the 7* mid you put 
the KXJ Ik'Iow the 2; tJien vioii multiply the lUO by die 3 luifi the 3 and the 7; 
the retfultiuil product is inaile from the ocjnMc^tU'iiLH amd the 100; and then you 
divide the praxiuct by' the product of the auiteredents. luuncly with tiuit 
v> the quotient wdll be J21S for the Jinst nuniiber. And if it bf propoeed that 
the Iasi number be IWb and ytui wwU to find the firstn then you write the JOO 
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below the 7, as appears in this nttier illustration; and you multiply the KMJ by 
tlie aiiti3CfjdentSt that is by.' the C and 4 and 2; and you divide by' tlie product 
[pi32] of the coniKKiiieuts, namely with 3^; the qtioLieiit wd|] be p45 Fur tim 
first nninber; from this it indeed is tnanlTest that the coiuposod proportkiii of 
any giwii proportkuvs b as the prt>duct of tlie antecedents to the product of 
the consequents. And if you wish to find the quotient of two jmoportiuiis, then 
you multiply' the antecedent of the dividend proportion by the copNH^ueut of 
the divisor proportion and you will haw the aiitwedenl of the quotient propor¬ 
tion: and from tlicr multi plication of the other two nuinlxTS you will have the 
consoriueiit of the quotient.. For ejxample, we wish to divide the proportion of 
3 to -1 by' the proportion of 2 to 5; fur the first proportiou you put and for 
the second yxKi put nnd yvu multiply the 2 by' the 4; (here w'lLl be S, and you 
nmltipiy the 3 by the 3; there vrill he 15 tlmt you put under the 6, mid you. will 
have tbe ^ quotient proportion, that if you compose with the projKirtbu 3 to 
4, uiidouhtediy there results the proportion 24 to SU, nanidy 2 to 5. 

Here. Ends the Second Pari of the .Vfnth Chapter. 

Here Begins the Thtrd Part on Horses 
That Eat Barfcip in u Kumher of Days. 

Fiw liorscs eat 6 iiestari of l>arloy in 9 days: it is muight by the ?uuiic rule 
1 k>w many days will it take ten liorst^s to eat IG se^ttari: yt>u wtIic the 5 on the 
upper lizte for horses, and afterwards the G lor the txuley, and tire 9 for the day's: 
lUid below' the 5 you put the 19 horses, and you put L6 sestari Wkni' tJie G. and 
you multiply the 5 by 16 and by the 9; there wdll be 720 liiai you divide by 
the 6 And the 10: the quotient whll Iw 12 day’s' nr in another way, if 5 horses 
cat 6 sestari in 9 day's, tiieii ten iiorses eat double G scstari in 9 days, as 10 
horw’u are double 5 horsea. Again because 10 horses cat 12 sestiirl in 9 day^j, 
then tliey eat IG aetstari in 12 days, which results fTtmi multiplying tln^ 15 by 
the 0 and dividing by' the 12. W'e can show in this probleni 13 romhinattoiV'^ of 
proportions tliat atu illustrated in sbt Hues in the first reel angular figure. Let 
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therefore be the firat nuitiber, hikI ./. be the second, and .d, be the third, 
and ,a. be the fourth, and .6. be the fifth, and also .r. be the sixth number; and 
let ,a.e,C. be a ronjunetion of the numbers^ llmt is called the first; .dLfc./, is the 
second innijnnction. The proportion of any number from the first conjunction to 
any number from the niecoiid coujunction is composed from the remiuiiing four 
numberH, two of them are untecedents and twf» of them consequents. Therefore 
any propt>rtioD of the composed proportions that arc 9 arc composed occording 
to one eoinbiiiatioa of prDfxiiitons l>ecatisf any proportion is ofunposed from the 
first antecedentt and the fir^t CDUsequent. and from the second antecedent and 
the second consequent, the proportion still composed of the same proportion 
that the first antecedent has to the second consequent» and from the proportion 
that the second antecedcnl has to the finst conw?queuL. Tliere is a cliaiifi^e of the 
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antecedent and the consec|muit and with it the compo^dtc proportion that is 
compoHcd from twrj aforc'said antecedents and from two consequeixtH. Similarly 
the proportion of any number of the second conjunction to any number of the 
first conjunct ion is coinptwod from tlie i^+mainiiig four numbprst, of which two 
are antecedents and two are conseqwmtH* Whenre there are 9 combinations. 
And we sfiow tlie ooinpof^itioii of the r>roiH>rtion of the fir^t number to the 
second number */, to be enmpowd from the four rrjiiajntng nundHTii, of which 
the numlx^rs ,d- and ^b. are antecedents and the remoimtvg m. and .c. truly arc 
consequentfl; they are checked so because from the luulttplication of the number 
.Cr by the numbers .a. and namely Ih limoj D tiiucst 5^ divided by the 
product of the numlwrs .rf. and .ft., resull.s the iiumlxfr ./. Tlierefore if |pl33] 
the protiuct of the numlxirs .d. and .6. and */. ]s equal to the product of the 
miml^ers .c, an<J .o. and ,r,, then the ptoportton of .d. times .ft. to .n. tUueH .c. is 
the same as the pniportUiii of to therefore the iiurnbera -d^ and as we 
said, are antecedents, ancl the numbers .o- and ,c. are consequents. Therefore 
tlie proportion of ,e. to b composed from the proportioa of antecedent .d, 
to ci>iiMH]i}eut a. and tlw proportioii of antecedent .ft. to consequent .r.; and 
the proportion of .r. to bi romposad frf>in permutiition.s of the proportions, 
natucly from that which is from iiiiLubcr .d, to number .c., and from that which 
i» from the number .ft. to the utimber .n.; thin I still iletnotistmte in afiother way 
in numbers. Because os ID is to ft, that is as the uiunber ^d. is to the number .a.j 
so is the nuinljcr .ft. times .d, to the number .ft. times .n,f that is as the 10 hordes 
are tr^ the 5 horses^ so are the 60 hors*w to the ,TO horses, and as the 6<J horsen 
jut? to tlio 30 horses, so ore the 60 setaari to the 30 sestari. Again os the 6 sostoii 
are to the 9 da>'s, that iS| as .ft. is io .c., so Ls the number .n, times .ft. to the 
number ,ci. times .c.. that is the 6 sestari are to the 9 days, so are the 30 sestah 
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to tho 'iS ilHTi'fon: a« d w to wo htp tbo 60 spsitari to the Mutant 

iLs w to .f .4 so WKi! tUo 30 jit’wtiwi to ihi* 45 thiTt^fon? tho jirtj^>ortioii 
ul bairlo^’ to tlAVB is 60 to 45; this proportion is sliown to \ik compixst>ii of thfit 
whkrli M tlMT number .d. to the numl>er .o., ujid the uuuilHi-r .5. to the iiumlier 
X.; thfroirhire ^ the 60 sestari iirt? t<j the 45 days, so are the lb sesluri to tlic 
sought immbi'r of days, iLainely the tnmdier .e. to the tiucnher Ain\ thus the 
proportiou .Cn to ./. is shown to tornposed of the proporttoii .d. to lUtd 
.5. to jC., as louiit be. 
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Siiiiilarly I shiilil shou' .r. to to be touipottei'l fmiu .d. to .e. atnl .6. to .a., 
Olid thus we have one cocubiuHtioi]. SiniilArly one rati show that .c, to ,/„ ih 
compMMxi from the mooitiitig four uumbers. I-Vom this again the numbers .d. 
and .6. an- niitit^ents. ajul the remaining .c, and m. lire f.oTisttiut'm'i; and 
the multiiiiirat^Hi cif the numlKTSi atKl -f- b>’ tlie nuiiil>er namek 720, 
UH equal to the prtHluct of thr antemknt numbers .d. luid -h- atui tlw* nunilier 
and thus is hail the si^rond eomhinatkui. Anri in iIh^ suiiiii way it is shown 
tluit .d. w'hirh cximes froiii the first roujutictioii. you put to niut of the four 
remaiiiizig iiuuibent, the uui]il>ers .d. and .b. are antreedeaUs, and tlu* remaJniDg, 
iiami^ly ,e. and .c,^ ore ('onscfpK'tita; lUid thus Li hwi the thirr! rOLtiViiiintioii, And 
thus it » sliowu that tlu* pfoportiuri of any of the three ijuin1>ers tire first 
copjunriion to the number ./*, which is one of the three numbers of t he sern^ud 
conjunetion, is compotied of two proportions frimn the reiiyiimiig fmjr iiliihIhts. 
Again, by \hi* alxn'e ruk% it is sought how many tuirsi's <niit IG si^tari In 12 
>-00 write down the proiilem, barley below liarley, iinrl days below daw, 
mtd you divide tin* product of the first thnf numbers, iiainHy the 72fl, by the 
reniiuiiuig two numlH'rs. naiuelv by the 12 and the G;; tlic fpmt ietit w4Ll be Ul far 
tlie sought uuiiiIht of hordes, HoweM'r tau' ciui sho«‘ by the aUoT im^IkKl in 
this iiroWem that the proportion of any of tin' nuiid>t^ of tire first dmjimrtbu 
to ID, whirl! ts one of the uuuibers of tlje sec'oinl mnjunetkici^ is eompiiiiieil frrmi 
two proporlKHUi: of tbe remaining four iiuiuWrs. whieli antecedents are 12 and 
6, natmdy the mujilxrs and ,5.; anil thus is bml tlint* iitlbiT t^omhinations in 
this problein. 


[f)n the i'dmr.] 

Ami it is profMwed that ID honses eat 16 Mestari in 12 rlayii, futii it is soii^ht 
Ikw nuuiy fsesturi 5 horseM will eat in 9 days: alrciidy in this probhrm the third 
number in the second conjunction is ibrsien; ilwrefore tlie rmiainiiig ttco nnm- 
liers of tlie saiiK' ronjunctioji. namely the U) ami the I2t w'ill Iw the {liiiaurs; 
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wu divide ihem into 720+ which rewulis from the 5 timop the 16 ttmest the 9; the 
qiiotieiil will be 6 of bwlcy, iw is idiown in this third iJIuMration: one can 

certainly know in this that the proportion of any nutnlwr of the firwt co*uunction 
16 to whicii iH third |pl3-l] af tlie j»econd numbers, is composed from tlic two 
proportions of the four retnaining numbers of wdiidi the antecedents are the 10 
and the 12^ atal the remaining two are the corusequents; and thui: there are nine 
conibujHtiotis. You truly hnd the rcniaiiiiiig 9 cumbitLattoiis fruiii tlie coinpusi- 
tk>n of proportions From any of the three numbers of the second cot\junc-iion to 
any of the three nunilma of the first conjunction, and the corapoaition of the two 
[>roi]Kirtions that are^ nuuje from the temaiiung four numbers, from which there 
ore always the combinatimts of the two antecedents and tlte two consequents. 
And it is noted that none of the aforesaid six numbers Imve proportions com- 
powisi of the saint? nmnbtT of its txaij^tnrtion in the two reniiuning proportiona: 
and tlicrc are twelve proporlioiis. 

And if iu the abo%'e pmhleniB the da>';H. will be put between the horses and the 
barley, as m shown in another problem, then tiie iimnbers of tlie hrst cofijuiictioti 
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will be the 5 anti tJie 9 and the 16; tbe rnnaiiiing numbers are In lire second 
conjuiiirtirm which you ktKiw; they ore put so that tht^ unkiiawD nnmlwr is in 
the lowvr Line, and l>ecause tlte 5 lair^ eat some givTui uienaiire of barley^ 
namely 6 t4&iari. in a givn*!! tiiiniber of das's, namely 9, ten iKtraes cat the same 
amount of liarley in days, which teimlt from mTiltipiying the 5 by llw 9, and 
diviiliiig b>' the 10. Again as JO horaes eat 0 sesiari in f 4 days, it is sougjiil 
Ijow tiuuiy sestah thej* cat in 12 days: therefore as the |-i la. to the 6, so is the 
12 to the sought amount of barley. Therefore the 12 is tuultiphed by the G, 
and the proiluct is divided by the ^1: and as one number is to another^ so is 
the double of the first to the double of tfie other. Therefore if ive multiply the 
produi.u of the 12 aiuL the 6 by the !ti, that is we miiltiply the ID times the 
12 times flic 6, and the pruduet^ that is 720, wt? divide by' the double of the 
|4. iianiely 9, and the !i wliich are iu the up^MT line; the result is 60 for the 
unknnw'n mmumt of harle>'+ therefore if we multiply tlie 5 tiincs the 9 ciiupr the 
16* then the product wrill erpud the 10 tiuiee the 12 times tlie G: mid ihus tlu- 5 
and the 9 and tlw IG me in the first ronjunctikui. The remainiug, namely llit' 
10 and the 12 and 6, are truly In the !5«'Corid conjunct ion. When another of the 
aforeKaid mx mixnliers is unknowm, which )Tm will wish to find, jtju iwe from 
which conjunction the iiiikn<7wn number came; thm tlie remaining two^nunibi^ 
of the smile conjunction vnu divide iiiLo the product of thi' three numbers of the 
other conjunction^ and you find the* J^oiight number. 
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Oil A/ffi W'fto PfanI Tren$ iu a Given Number of Days. 

A corlain kin^i stout itKlivd 30 tuea to pltujt tr<H*s in n. certuiii plantation 
where they ]>lajite<.l KXKI itce& tii 0 days, atid it is stonght how many it will 
take for 36 men to plant 1100 treea^ j"oii then wTiie the mcra helow^ llie 20 
men, and the -1400 trees below the 1000 trees, nn is displa^'ed in this ilhistration; 
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t'ou will multiply the 30 men by the 44(XJ trees, and their prixlurt by the 9 days, 
and you divide the total prtxiuct the 30 men, and the 1000 trees; the quotient 
will ]ye 33 which ts the total nunil>er of <la>'s in W'hich the men wrill plant the 
MOO trees. 

On tht Same. 

Conversely, it is again stmght by the alxi%'e ride hi?w many tr«?s ^10 men rail 
plant in 33 dal's; tou write down the problem, as is shown here: \xiii will 
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muJtipLy the 36 men, and the LOOU titles, and the da>ii lugetlier^ and you 
divide by the 30 men, and the 9 da)-^: the quotient will be 4400 trees. 

[On the 

.Also it is sought by the above rule how many ctK’ti will plant 1-lUO trees in 
33 da>'s: you w'rite down the problem as is sliow'tt here, and >ti^u w'ill multiply 
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the 30 men and the 44UO trees, and tin' 9 days together, and you divide tli^ 
prrxlnet liv' the llXMil' and by the 33; the quotient wnLI be 36 men, as it should 
be. |pLii>J 
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On .Wen Whti Eat Com* 

Fivo men i^at 1 iikodia [4] oF com in month, luutu'-iy in .10 dav'it. WhiiKY 
another 7 nieii to kivjrw by tFie snnie rule many modia miU suffice for 
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the samp 30 day'll; tficn vou write due'll the pnoblem as ts slafum here, andi you 
will limitiply the T iihnj tiy tlie 4 iiKKiiit, mitl by the 30 day's wkidi '» iii the 
WiwTr line, and ytni tli^'klr the pioduet by the 5 men aitci tJie 30 days whirfi we 
tn the up[>er line, \Mkence one leavt^ off and neitlier multiplies iior divides In' 
Che 'iO; tFiprehire y^ni will multiply only by the 7 aiuL 1, and dincle by tlie S; 
the quotient will lie tnodia. And yttu kthiu' how this pnibhun ariseit bec&ui# 
«'e p«>sed this pnddt'Di. and even tia«<e with wine which is drunk frequently by 
nM‘rcFinfit.'<i: tbc*n*{on‘ it is reconttnendc^d to uieinorke it fto that you Icjhju' Ikiw 
to i^>erate in KiiiiiW pni4>leni». 







Chapter 10 

Here Begins Chapter Ten 
on Companies and Their 
Members, 


ll ha ihat offtain nien tt^gpthtT arp nierahefs !$himn]i^ uiic<|Uia1ly in 

H cunipuuy which will nirtke same quantity of profit they will wish lo diiriiJe 
moreover among thenisclves according to their And if one will wbsii to 

know' how much of the profit cudi s^huiild have, then yon write the mimber of 
tiharcst of the fint tnember at the hewl nf a table in the riglit part; next in the 
same line in order trm'ar<lK tlw* left you strive to write the nnniber of Hhareiq of 
the other members, and the profit which they will make you put at the head of 
the table in the same line, namely in the left part. Then yon add the number 
of Hliares of all the members, and you keep the total. You divide each of the 
tnenibers’ share by tin* total number of shares, and tlieii y^ou multiply each by 
the total profit, and thius you will have each member’s share of the profit. And 
so tliat this is clearly stated, first we demonstrate it with various posed siumx 
for a company of two men in the fim port, and three men in tlie second part, 
and four in the third; next in the fifth pari we finish with the division of some 
numbers into fractional slmies mconihig to the company method [l|. 

On Compani^a of Tuw Men. 

It is propowd tliat twr» men who together make a company in which the 
first puts into the aforewritten society 18 pounds of Some luoticy, and the other 
puts into the same comjvmy 25 pounrLs, and then the compatiy tnakes n profit 
of 7 poimd.s, aivd it is sought Jmw mudi of tl»* 7 ^wimds each wdl hold; you do 
thus: you write the shares of the first member, that is IS irotinds, at the head 
of a table in the right fiart: next towanls to the left in the ^anie line yon write 
25 pounds, the idiares of the second member; olao Coa'ards tlie left, !se|>arate 
from them if you wisli. you write the 7 poundK profit, as i» idiown here lielow. 



2U 
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Ajid TOU add tojjfther the shan-s of both JiK^tullM'f^. that is tbtr 18 atid the 25; 

will l>e 411 that >tju put in the prctblem lieluU' the )8 its 11 firartiuri nith 
decuimiiLfitor 43; iiijuttier 43 jmii put liriDw the 25 m ft frartiun, m is Mhiiwn m 
the pmhktii. _ 
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Ncyct you multifily ll>e iihnrefs of tM* first rtiemlMT^ nHiiH^y the 18, by the profit, 
niunely ty the 7; tlwre vill bo 126 that ymi diiido by the 13 that is iindor tin- 
13; the ijuationt will be ^2 [kiuimISh aud such h the shore of (lie profit helrl hy 
the first ttioinWr^ that is. 2 poutids hucJ 13 ‘joldi and ^7 tlenori. Tln> te^t of itie 
profit is truly held by the other iiu^idier; htmt^ver so that you oper^itr Hcoortlini; 
to the art, you nmltiply tiie sliares of t1>e otljer ideitilMfr hy tlie profit^ iiauiely 
iIh* 25 bv the 7; there will be 175 that vou divitle bv the 43 that is under the 
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frm'tioii below the 25; the quotient will be ^4 iH>uuds^ aud sucii la held by the 
Ketigrid ruemlier,^ namely 4 pounfls eukI 1 soldo and ^1 rletmtit if to it 3'ou ailcl 
tlte 2 pounds Ajid 13 soldi and ^7 deuEiri that the first meiiibc!! lioJcis^ then tla" 
klentica] 7 potinrU r(>ult«. [pi36j 

On the Sumer 

We can iiiaIcc tliis tolftJ in micrther way, luuiiely in soldi anil denari which nre 
coEitiiiiHsd ill eacli in proportkni to their prufitsi yon lutw it in one multiplicntion. 
and in one division, as wv taught hfrw to do in the prmdiiig negotialKiiLS, and 
this is it: you must multiply iIh' profit h>' the shart'^ of each, and rfivide by tlu- 
Li; >tai midtipl^' the firiit profit, uciiuidy the 7^ by the 12 iiml thc^ 20, that is hy 
24U^ b^'Cause there Eire so iiumy deiutri in a jKJUiid. aii<l thus wc^ maki^ demkri; 
there will l>e IfMWJ fJeimri which 31011 write alaivie the 7. as Is kIkewei in this 
dlustratkin. And >t)U umltiply tiu.' denari, tiuiurly th** 1630 by the 18, and you 
dJt'kJe the pn>durt id them with ^j ^ ; the quotkMit w'ill lie !^ 2 jiKPurkds 
fur the share of the first man w'hich yim wTite in riii'^ problem IhpU/w the 18, cut ts 
shuwu in the smiie pLan^; ikext txiu multiply the L6H0 Irv' the 25, and ytm divirle 
the protluct with the quotient W'ill be ^ l^^'inda, and thb iiunh 

us held by the.scfoiid nnui, wdiieh vun uTite in the problem below^ the 25; and 
thttt this is checluHi, it is found in two wh^'s. The first way is tia^ aaiiie that we 
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in tiw prf4<n|jTiK iieKotiAtHxtt iianw^ly >xju the rwKJue of the 
multiplkatiou tluit is multiplied with Hj?n rnenilicT, luui > 1 x 1 kcvp it; iukI 
^■oa konfK b)' it if the .share of the profit will stand, and do the samr with 
the otlier mt’uibf'r* The other method i« tliat you a<id toKether iIh: profit shjires 
of cttdi, and if it inaki^ thr total proht. thru you kuow' that ytai are corrert in 
both, .\iiil just, aa they muat be ibddod tot;ether, for the l>cst uiui must subtle 
rule, you wid: namely beioa' the profit in the pnibkm you make a fmetion line 
uoder which yon put the jiarls, which are next you take the LI that is 

awt tlie 13 in the fraetiou t]f the first iiwunber, and \iou add it to the 32 that 
is over the 1.3 in the friu'ti^'m of tlw smxmkI tiKUuber; ttaTe will be 43 that you 
divide by 43; the qtx>tu'iit is mimI the remaiiKler is zephlr; ywi put therefore 
the zerplur ovf.T the 43 that is in the fraction pul l>ekjw the profit, iukI you keep 
in hiuni the 1 which you add to the 7 that h over the 12 in tlic first fraction, 
and to tlie i that is ov^t tlie 12 in the secontl fraction; then^ mil i>e 12 denari 
that you di\i<lv b>' 12; ilw' <^ootieiii is I woJdo, and 0 rwiuiins; you put the 0 
over the 12, and you kwp the 1 hi hand, which you add to the IH lioldi which 
arc over the 20 in the first EdK-liou, and to tin* I which is over tlw 30 in ibc 
second fiux-tinn; tlitsv will l»e 20 sokli which you divide by 20 ; the rpiotient is I 
puittHl, aiid 0 reinaijts: yun pttt the 0 over the 20« aiai you keep the 1 in hanti 
w'hli'h yrai Aiid tfj the 2 |miUji1s that are befijce the filxt frnctioiu and to tlte 4 
tliat is i>eibre tlu^ second fractiout tltert' wil\ be 7 pounds wlikli you put before 
thr* fractimi of the profit, luid wv have tlien'' T {louiiils as we wish, and nothing 
remains over the fraction. 


On thr Snmt. 

Alan t»xi men make a company in which <ine puts 15 pounds and 7 soldi, 
that Is ^15 pounds, and t lie other puls in 19 poitnds, and their profit together 
niajcc^ 11 pcjujitls and 11 seddi and 5 tlcuari^ that is i\^ 14 poumls. It is i^ught 
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h«?w much of the aforewril ten prufit liehings toent'h: ysni write tlow'U the problem 
as is Khown here, and yviu multiply the 15 Ijy the 20 that is lualHi- the frfti'tJon, 
ami yxHi add tlu* 7 that an LAer the 20; thi'ri* will be 307 soldi that yvu write alyjvi' 
the ^15 in the prnbLeni. Also you multiply the 19 pixtutb of the i rtliter mtunia^r 
liy 20 so tliat you make sokll uf the 10 jHJiiiHb, as vou made of the ^15 potiiwb; 
therf* will be 3WU soldi which you write abo\T tlie 19 in the iwohlnn. Thni it 
will appear that the first nuunber put 307 suldt in the nfiirr-Hiitil itmipony, aial 
the otlH'r siniiUirly put in 3^) sokli. Wbeiice yrm aild tlH^ 307 and tta^ 3^; there 
will be 687, .\l«i.> ytm multiply tlie U itaiiiiejy tlw {irofit, by its fractiiui: 

tlien* wrill be 3533 denari a'hich you write abtrte the profit; and you multiply ltw‘ 
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at)7 by the 3J^a3, arwi yrm divide the prvKliirt with tht- rule ff>r tt87. that a 
and alao by the pom whidi are under iJk' profit fhunkitK [pt37] iiAmely with 
tin* quotient wiJJ be which Ls ihe first inomlirr's sliare 

of the profit tJmt you write in tlw‘ pruljlem f>eluw the same. Also yuii muJtiply 
thf 380 by the 3533. and you divide the product of them with Si * 

quulteut will be pounds for tbe Hecotid nietuber's afiAre of tlie profit 

which yon write bel^ the saute meinlM'rp 

On thiF Sa me. 

Ahu twn nirn made a mmi>aiiy m w hkh one ]>i]t 24 pfiimdi. and 11 Holdi and 
8 denari, that is -^-^24 p<Mjn(Ls, luid fbe oilier put in 41 potiiuLs anfl soldi, 
that is ^41 pounds, and the profit \s |31 ponmls, and it U soujtht laiw innch of 
the abovewrittrn profit accrues to wh; you wTite dow'n the problem as ts sliow'u 
here, and >'ou multiply tfK‘ 34 by ita fraction; there wilt be fi90(l denari which 
>T>u write alKive the ^^^24- Also vou tniUce ditiari of the ^11 pounds thim; you 
multiply thi' 41 by ita fraction, that is by tbe 2tl. ami ^tju iukl tbe lb tluTC will 
lie 829 Holdit w-hich make (lenari, that Ls you miilriply them liy' tin* 12 tJiat 
is under the frail ton of the otlier memWr. More than in Its fraction, there wuLl 
he 99 W rienari which you wxite in the jwubleiii abm'p tfie ^41; wlnuioe it w'ill 
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appear that tlic finit puts in 5900 denari^ autd tla^ other pula in 9948 deuAri, mill 
ihtiB TOU atrive always to reduce the shanss of the company to the aanie units; 
next you multiply the 31 hy tlic 8. iumI >i.wi mid the 3; there will be 251 that you 
write alxm* iIk* ^31, aiwJ >twi add tlic 5900 to the 9948; there will b*? 15848+ for 
which you find tlie rule+ that ^ j with which you join the paji which is in 
the profit* panudy the 8* it will (luda' 1 this frneiaju jnu to arrnjiige 

so that >THi Iww at tlie heiui of I he fratUion be4'ause thf' pniEit is put in 
ptounds; if it is put with soldi mid denari, then wr? must have at the liciul; 
and if it is put ixi CvTiriote or Saractm bezants, tfw'ni we must bavtr if taxeni. 
then and if the Fjame profit b put lU Ehirbiury bisjuits, then w'e inmu hnve 
< 1 ^ at (ho head of the frnctiou, as we said cdteu iMduce in nrCf^oliationa, Whfnicc* 
as w'e do not have in the aforewTitten fractKin, hut ordy J of the and 
4 of the which l»u fours wt take from the two eightJJ which uncler tlu' 
frartiona, atul anruher j reiiuuns for us in the fnicthm: aiul thus wp lack \ nf 
the and | of the that la ^ between them. Whence yo\i wtite 15 abtue 
tbe ^51, rtud you ntultiply the 251 by the 15; thiTe will be 3765 that you write 
above the 251* iind next >‘ou will lia\s' In the arruutKisl fraction of 

dtvisiotu nustl vuu multiply the 3765 by tiit‘ 590Q. jmd >tju divhle the [product 
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47 * 3 S?T 2 ^» member’s Khare (A the profit. Also 

you multiply the 3705 b>' the 994t{« and you divide with the same fracitocit and 
TOU will hav’e the other member's slisre of the profit, is shown above in tho 
probkim. 

Ou thr. Samr* 

Again two men nmde a tomiMiny in wtuch tlie first put in |l L2 pountls. and 
the other j237 p€)und'i. miti the)* itiAtle a profit of J 332B: it is sought how much 
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of the aforewritten profit enrh one holds; you write rlown the problem as Is 
shown here; iicsct ^-ou multiply the 112 the 2^ utid ^'ou add the 1; thfcre wlU 
l>e 225 afterwards; and ^ou mtdtiply the 5 that is iindet the {ractioci of the other 
menilMT; there will be H25 tenths; ami this im the art that W¥ taught in the 
addition of numbers with friu-tiotis; yoti put tlH’^cfure tbo 1125 above tlw | L12- 
Alsu you njake teiillis of the other member’s Mliare thits; tou will multiply the 
237 by the 5, and vou add the i which is awi the 5; there w'ill be 1180 tenthn 
which you multiply Ijv the 2 that is under the fnu^tion of the fij^t member; (hm^ 
similAjly will be 2372 tenths which )-nii w*rite above the J237; tlierefbre tlie first 
member puts in 1125 tenthn of one unUt namely one poiinici, and the otbcf puts 
in 2372 tenths of the same jMJutid. Aficnwanb >-00 multiply the profit, uaniely 
the 328t h)' its Cmrliotui; tlui^re will lie Tifill tw'enty-fourths; next you add the 
1125 and tlic 2372^ tlietp will l>e 3407, and ymi dmde with the tide, thnt b 
aiul hs’ the partfl which are in the profit, namely with the ptoduct of 
7891 and 1125. and you wdlJ haw the share of the profit that the first uiembcr 
bokU: thence )-ou arrange llie [wrtA of the fractkm of diviidon so that you liaw 
at the head: but tlH5n' vtni iki not have vuu liave ofity (pl^] 
that is mat we ktMfUr that we lack th^efLite you will multiply the TB91 
b>' the Iff; there will be T891U that )\ju will multiply, us we said, by the J125, 
and ,vou divide with but hehw you multtply you can cancel the 1,1 

in the multipUcation and diiixioii hcs'Huse the 78910 can \jp divided iut^rally 
by tin: 13; whenoi* if wi* will divirk the 7S01O by the 13, then the <]iwticnt will i«? 
6070; if wt; will iiiultiply the 6070 by the 1125. and w^e will divitkf with j^jnf^lSs’ 
then you wilt have the ttiber tneinber's share of the profit, as U shown in the 
problem, that b» ^ .J^ 2'23 poumls. 

C'hrrkmg thr iTame- 

And WT will wish to kinrw bv' tlie addition of the shares of tSc profit of each 
w'hetber that which we inajie jh ismti*!.'! iv not: you see Iww many fktmri arc 
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II of tHHf pKJund; then." Ato imlrrd 15 !a>lcli Mid 10 tlciinri whidi in lurtih^ into 
one frartion: there will be which you ktvp: next you dmw h Irai'^tkin line 
below tiv* proHt iinrler which yuti put 269, 12, oihI 2th >'oii mlri the 185 
that is o\’er the 269 in the share of tla? first itK'm1}er ta the 84 that is erver the 
269 In the fraction of the second iiietid>er; there wiM lie 269 that >*011 divide by 
269: ttkr quotient is 1, and U remain^; >tJu put the 0 o\Tr tJie 269 that in under 
tlje fraction placed Itelow tlM^ pcfiht, aiiif ytju ket^p tbi* 1 which >ioij taid to tlu" 
6 denari w4iidi ore over the 12 in the hrat IfBction with Lh4' 4 deiuLri which are 
over the 12 of the set'oml frar ttoiif thefe w4ll la? Id deuari wluch jtm put owr 
the 12, and jxiu Aild tlie 15 soldi wdudi are the 2(} in the first fnictkin with 
the 0 wkiich ia m‘er the 20 of the secoiid friictiuri: there will hr 15 wuldi that 
you put over the 20 which is at the I wad of the fraction placcti below the proHt 
fractions: next you aild the [>ouncLs to the 223 iHjumbi; there will l>e 328 
{>oumls which lou put before the fractiou btduwr t{w pni^fit, and thus >'C'U will 
ha\t‘ for the sum |}<jurids. that is |i326 p^ituiids, as was the proposed 

profit. 


[4fioMrr (?nir7ijwii|f of Two Afcft.J 

Altft> two men made a mnipany into w'hkh tlie first put |23 liearuits, anil 
tlie other truly ptit in |3I iHiKants. anil the profit is 17 l>i?£anLs aial 11 carats, 
that is 5^47 bezants; it is souftht lurw imu'h of the afore writ ten profit l>ek>u^ 
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to eot4i: wu write drjwu the pmbhun as i« sJthjw'u her<s and you multiply the 
23 liestjuils by its fraction: there will he 93 fcjunha which >ijui must multiply bi>' 
the h’lwTioDAl part of the other mt^mber. iiainely b>’ the 8, but Iwcnuse lui eight 
is fcaiiid as a part in cadi i«eiiil>er it is only ucresHary to multiply the 93 by a 
quarttT of the ciitht, iiajiiely bj’ 2; tJaTe will l>e 186 r:ight|is of one lavimt that 
you write in the problem ahow tlw" i23. Also jt>u tiuiUiply tlw 31 ly its fractmri; 
there will l>e similarly 253 eigjitlis of oue bezant, and as they [tre eighths as are 
the 186 of the otlw^r uiembcr, <jiie not multiply by the frncLiciial part of 

the first membtT, ur ljy any fart or of it. Whence ymi wTjte the 253 aiiow the 
i3J. iuul then thi^re will Iw tin' probhiin that one puts in the 186, and rlH! other 
puts in the 253; Wt* ran nJso find the 186 and the 253, tumuefy as ytiii sire of the 
I and the | what is the least rommou deiiomiimtor, naiiieJy eight, by W'hkrh 
you multiply Iht' |23; tiiere will be. as We ^luid In-fure, L8(j. Also yxju multiply 
the ^31 by the 8; there will rt:^ we saitl Vwftire. 253; lluTefore you luld ihe 
186 and the 253; tliere wdll be 439 wdikh is without fartoni l>y niiirh )'i>u divide 
the pmdiirt of the 186 nuil the total profit, ajjd yim will ha'i'e the first mem1>er'!$ 
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Khiire of tht? profit; one cioM tbits: yon multiply the prolit in bciantti, iianicly 
the 47 ^ hy^ itB fTHTtionttl put thne is 24, and vcki aild the 11 ; there will be 1139 
L’arat!! whkJj you multiply tjy the IBG: them iwilJ bt 211^^54 that you dl^dde by 
the 430 and tlie 21„ that » with the quotient will t>e ^ ^ 20 bestuitii, 

is shown irt the proldniiL Alnr^ in the ruune way, you multiply line 253 hy the 
1139. and divide tJie product of them with 555 ^» and ytju will have the otlier 
n»rmber''!S share of the profit, as is ithowii under the same in the problem. [].il39| 

On thr. Same. 

Also two men mak<' a coinpaiiy iii which oik* puts tareui, and the mher 
puts in J|97 tareni^ and the profit & J jli2 tarenl; tou write down the problem. 
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iLs is $h<rw^n here, and you will multiply tin? pmfit, namely tin- 112 , hy its frw- 
lions; there will lie 4063 tJnii ™ii write abcrt^e tJie profit; next yon multiply 
the shue of the fioft meinlwr \vy its frm^lirmK; there will lie 1157 fourlwntlis 
that )oij multiply by tlie fractUnial (larts which art- under the other tnembir's 
CrnotiDii, tlial la by the 3 mid the 5, that is L5; there W’lll 17355 two hundred 
tenths^ And in this same vray >ou multiply the second nu'inber's sJiatv, namely 
the ST, ly>' Uh frartitiria; there will bf' I IflT fifteenths which >ou rnijtiply tiy the 
fraetionuJ (Miri.s whkh are under the fraitioii of the first inemlier, that ba Ijj' 
the 2 and the 7, that is ) 1; tluirp w'ili be sirmlfurly 20552 two huudied tenths 
w^hich you write alanx- the 5 >011 we made two hundred, tenths 

of the shares of both Iwcauae in the 210 is found nil frartional piUts of them, 
and tluTC eaiiuot be fouud 11 smaller nund>eT in wdiich llie rule eoiitajns e\Tr>' 
such part. Therefore the first luemhet puts in 17355^ and the other uieiuber 
puts hi 205.52. Therefore >-ou add the 17355 and the 20552; there wdll he 37907 
by w'hich number, and by the fracttoiiAl (larts which are in. the prufit, you must 
divide; all of thfi»eT if they are pul in oue frartic/n, make liut ticcause 

the profit is Lii tareni it is net'essaiy' to lia\’e ^ at the head c>f its frartimi of tlie 
di%i!ho{u EJecauw you do not have the total in the frartjun. >*011 hm-e of it only 
I* you will iimUipty tfie profit numbcTT iiaiiiely the 40G3* b>' 5 ; tiaui? will be 
^1315 that juti write abowp the lOf^, and you put ^ lu the Fraction of division, 
and you make ^ of it ixnd the J that is in tlie rractiun. You put tlmi ^ at 
the heacj of th*^ fnwlioiij aiul thus you will haw in the friukimi that 

you put under ihe fraction of the firxt member, and anotber simiiarJv l^dow tbe 
seruiid; next you ivill multiply the 20315 by the 17355, and you divide with tJie 
rub* under the first, and sou will havi- tla^ firiit nicmbcr's share of tlie profit. 
Also you W'ili iiiultiply the same 2U-315 by tbc {uiniber of tlie sceothil member, 
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namely by the 20552, and you divide with the ruk put utiekr the ii>anie sbare of 
the proOt, ua in Khov^ii in the problem- 

On a Curnpanjr of Thrte Mtn. 

Three men made & company in which the hr^t man put IT pounds, the 
second 29 pounds, the third 42 pounds^ and the profit was 100 jKJUnds: first you 
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write down the prohlem as & ^liuw^ti here; next yuu adiL together the shares^ 
namely the IT and the 29 pounds, and the 12 pounds: there W'iO l;>e SS jmunds; 
you find the rule for the that ajid wu w'ill multiply the nhare of r-ach 

member in the profit, and you divick with the and >'ou will have the share 
of the profit belortging to ewb^ If the pounds and soldi and denari of profit 
are contained in a multiplication, and you wdU w^uh to find thcjii in u division, 
you find that wfueb you iai'k of in the aforesaid fractum of iliviskm, nauneJy 
in in which of the aforesuid yoti have only g: you lack d hetwTen 
theni. Because is the rule for denari in a pound, namely for 240. you divide 
the 240 by tlw? 8; the quotient w'ill be 30, which ta what you hick of the aa 
we said before; if we join this with the we shall haw iJ lySi ^ Therefore you 
will multiply tfie profit, namely the 100, b>' the 30, imd the divisor is augmented 
by the 30, as was the multiplication: there will be [JOOO that you write aliovi' the 
100 in the pi^>blem, ajid you will multiply the IT poniuh* of the first member^ 
and you divide w'ith tlie ^ the quotient w4ll be ptaincis. Also you 

multiply tbe 29 pounds of the second nuimber by the 'iOOU. and ^xiu divide with 
the the quotient will be pounds that you write in the problein 

bekiw' the second, namely below the 29; next you nmltipLy the 42, nanM.4y the 
third iitetnber's share, by the 3000: there will lie 12GOOO that [pl40] you divide 
W'ith the tlie quotient will be " ptjunds that you w^iite in the 

problem bekiw the 42. namely below the third metniKT. If you wish to add 
together the shares of the profit of nil three, then you do sti according to that 
w^hich we demonstrated above in the romivany of twci inenibers; namely you put 
tlfce ,1 ^ ^ under the LOO, namely the ptofit; next you mid the 6 that is cA-er 
the 11 in the fraction of the third membe.ra profit, and the one which is over 
the 11 in the fraction of the iirofit of the second, and tiie 1 tjiai is over the LL 
in the fraction of the first meinlx'r^s profit; there w^ill be 11, and >ou divide by 
tlie 11 tlmt Hi under the fraction put liekiw the lOfh thi*^ quotinit is then 1 and 
0 remains; you put the 0 over the 11, imd you keep L irt hand, to ivhich you 
mid the 6 mnt the I and the 4 that ore <wer the twt4ves in all three fractinn.^ 
making 12 denari: this you divide by the 12 that is under the fraction placed 
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bcueath ihe 100; the rftfuh t» 1 wldo» and 0 rcmaiiis: you put the 0 over the 
12t and you k^p the i ^Ido in hiuid; to it you add the 14 and the 19 and the 
0 midi which are over the twentiet; of ail three fractions^ there will be 40 that 
you divide by the 20; the quotient w'lll be 2 poun<hi. and 0 remains; you ptit tlbc 
0 over the 20^ and the 2 poittid:j you keep in handi: to theju you add the 47 and 
32 and 19 pounds that are before the aibrewritteu three fraction;^; there will be 
lOO pounds, us tlierc should be. 


On thr Sajiir. 

Also three men maile a rompany in which one puts ^69 pounds, and another 
puts ^83 pounds, luid the tliitd also put 91 pounds, and the profit Is 112 pounds: 
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you WTite down the problein as is shown licre, and then you inake the shares of 
each of the meitibiTS into soldi: you multiply tlu.^ 60,, nurnely the share of the 
Rntt member, by its fractioiiT that is by tlie 211, Hn<1 to tlie protiiicl }ou add tlie 
7; liK-re will be 1387 soldi wlikfi you write tdxnx-^ the ^60 [njunds- if you <iu 
the same with the second sliare, then will have 1671 midi alwe it. You 
similarly multiply iIk* 91 imtijihIw by the 20 m that you make soldi of it: there 
will he 1820 soldi that you write alwe the 91 poiinilH- And you note that if 
deiuui will be put for the pounds in the shares of the capital uf each, then une 
will ha^'e to make denari of the shares uf each menil>er„ as in this we made suldl 
from the |H>unds of each slmre. Therefore one puls in L387 sioldi, another puts 
in 1671 soldi, and the third 1S20 soldi. Therefore you add tiie aibrewritten midi 
together; there will be 4878 soldi for whicli tin: rule is . As one must haVT 
at the head of the fraction of ditnskm. and of it wu ha\x‘ only g in lIh’ 
fraction uf divisiou, vw know that we lack that is 40, of the you put 
therefore -10 abow the pn>Bt. and you will multiply* rl*e 40 by tlie proRt^ tiaineiy 
by the 112; there will be >1430 that you put ab<j%¥ tlio 40. and you rearrango 
the in the friu tiou of division thus: y afi frnctimi wu put below 

each tnember, and j'uu will luulti^ily the 4480 tn* the 1387, ajtd >t™ divide aith 
the j J 71 13 » ^ quoiieut will be j ^ 31 pounds for the share t>f the first 
memtx^r. And yvm multiply the 1-180 liy' the 1631, and you dL\’ide with tln^ 
1 3 TO ' quotient will be j^ 36 pounds for the sliare of the profit of 

the second member. Similiirly if you will multiiily the 443D by the 1820. and 
you will divide with the . then you will hat'e the share of the proRt of 

the third member. 

VVe can indeed in another wav Rnd again the third tnatiV share of tJie proRt 
from the other two stum's, namely tou iviri tlie 1 wliich is over the 3 in the 
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fmrtjirjp of the firet u»eml)OT to ilir 0 whidi bi inrt'T thu 3 of tlw* fmttjoti of the 
5w«cthhJ tjh’iiiUt; ihew will \w L whirli you fr<irii the 3 that ia Ui thi' 

third frartkiii: the d.iJfrrennj is 2 timt uiu put m'et ihi’ 3^ mid ft^r the ihrtT 
tlilrrls, yxiu kfep 1 in hand: this 1 ks of II poimil; thereftire >101 j juH the 

I with tiK‘ wiiieh Lft o\Tr the 271 in the fraction of the firNt njiMTitKTt ami with 
iUr 2&i:i that is crvci tlic 271 of the fraction of the third inctiihej^ ainl for the 
tilled 271 himdfed Mevetity-firsts. >Tm ki-vji I in hnnrl. [pl H] which is 
of one pound: ihiw >’Oii twld t<j the 11 wliii-h art- ovt^ tiir 12 of the lirst 

iiH^nU’r’ii frwtkjii, and in the 3 decuiri whkii lire over tht' 12 of (he iN.'^cotid: liiere 
will be 13 fh'uari* wliirh snlnraiteii from doubk' 12, luuniiy fnrtii 24 \pR\tv 9 
detuui which yon put over tlic 12 of ih*- third nieijiiwT's fraction: ftJid for the 
tilled twt> of I be twelfths, you will ki-ep 2 in Iwnd* that is ^ of one [icanah 
that k 2 »ohii, to which you add the IG Auldi which an* ovv^r tlw* 2l> of the first 
meiijbrr'a fnu'tiunf and tlie 7 soldi whk'h are ovvr tlie 2fl of the second fraction; 
there will be 25 soldi vchich jou subtract from lOt tuuuely <hmlile tbi" 20; the 
difference k I5 isokli. Aik] you note that wi* (Uiid 25 from 40 Im'iuise the 25 is 
nKUf than the 20; If It wvre more tluui tU, (hen we wipuM sivk the <liirerc^ire of 
it fnitin ]ie trifde of 20. ami thus v^on understand Ihjw' to ojirrute in all sjunlar 
problems. You put therefore tlie 15 over thi' 2d ipf the tJunl itiiuiiber’^s friictkpn, 
and for the filhd. up double 20 ke^'p in hmui 2 pouiitk to which vwu luld 
the 31 jKPimds of the first metnbc’r^ and the 3H p^iumb of the secorKl nbeml^T; 
there will be 7J poiuids which vuni subtraiH fnun tht- UpUiJ profit, tHunely the 

ll2 [waiinU; thtae wiU ln» -Jl fujinuk wliirh yipti wriU^ liefon- tiie frm tkin <if the 

thin4 inernIxT, and you will hnw l^ninds for his share of the pmJit, 

AS k siKnv'u in the prublein. If you w'bh to clHick all of this. I lien >i>ii rlu.'ck it 
liy tlie prior method of r«d<iiK», which yi>u w'lll find the last k)!ixu>' pif ifh'- 
profit with thi^ rrmainiu^ !iiuu^*s of the pJMfit; ymi can check ^miJar problems 
tw' the residue* inethcKJ. Indited the resuJue inuduk^ 11 uf lIh.* jiruEit of the first 
k 3, tin* mtcoihI k 8, the (hud k I, as k found ahcn'e the shares of tin' pn>lit in 
tbir pn]il>k*tn. 

On tht Same. 

An*! It la pri^jK^itvi that the first ^^f tlifun of a (xniitnuiy puts in |G0 pMiiids^. 
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the st*ruiul pounds, the third ^91 poimds^, and the pppfit is gl27 p<i^uihils; 
>tju write rhiw'ii thf- problem, ns is slujwii here: you can prcwccfl in twii wmT^. 
Kor the find member indeed the leasi common denominAlor of a 11 the rrm tionaJ 
parts which ut’ in the sharet: of thr^ cupitnJ, naim^lv tlic 1, mid 3, is fouml tt> 
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be 60i you multiply eadi 1^' tiatnc3y tbe ^(>D, and j*uu will liaw abtivt? 
it 4160: AiitJ you will hd^i? •IW.'j above the J83, aiiri you will have 5-172 abcav 
the |91- t)r in another way you multiply the 69 by itt^ fTactkm, that is by the 
3. ami you add the 1; thtife will be 2U8 that >tiu iimltiply by tlie 4 and the 5 
that are under the fractious: tlicrc will be sunllarly 4l€0. Also you multiply the 
83 b>' the -1. nnri you luld tlie It there will be ii33 that vtiu multiply by tlie 5 
that ia under the third member's bractioii^ there will be 16-15 that you nmltiply 
by the 3 that is under tlie first fraction' iliere will be yimlLarly 4995- Again 
\x>u multiply' thi? 91 liy the S, and jou add the 1; there will be 456 that you 
nmltiply by the 1 and the 3 that are under the temaitung fractiotwi tia^re w'ill 
be similarly 5172 that you luld ti* the 4995 and the 4160: there will be 11627. 
By thiK >TH] dh'ide the prciduct of the profit of tlie afbreWTitteti three niiiiibers. 
which is done thus; you will multiply the 127 puutnbi its fraction; there will 
be 25-17 MoUii w'hich >iiu write ahow the ^ 127 paiinds> ajwl you will multiply by 
12 so that you havi?' U under the fraction of divistou after tlie 2(J that is under 
the frartion of the profit: there will be 30.561 that juu will multiply by ilie 4160, 
and >*00 divide with fttmtient w'ill bo 14^ 7 pounds for the 

first member's share nf the profit. And you will mnifiply the 365G-1 by the 1995, 
and you di^ido sitnthirly with the the quotient will be ^ iiilr 12 

jKiiunis for the M'<i>nd metiiber's share ol tike profit, Alsu if >t>u wilt multiply 
the 30516 bt' the 5472, lUul >i>u W'ill divide with the 

have tlur tliinl iiieiijlx'^r’'s shart* of tlie profit, If you will wish to find tlie share of 
the n'lmtiiiing member, thm yon ailtl the 84550 that is ovit the 1-1627 of tiie finjt 
uicml>rr*s fraction to the 51SI ichich is tn'er the 14627 of the second menilicr^a 
fraction; lh*rre will l>c li4537 w'hich you sulrtriict friwn the 1162T leaving 1090 
that >T>ii ]>iit over tike 1 1627 in the frartion of the third memlieT; and for the 
usctl M627 you keep 1, to which you siid the 4 that is nwr the 12 in the first 
frartiout and [pi42[ the 9 that b over the 12 of the se«md: there will be 14 
denari wdikli you subtriici from liouble 12+ namely 24, kming 10 denari whicJi 
you put over the 12 of tlie third meniljer's friu'tion; and for tin? used 2^1 denari 
you will keep 2 soldi in hand, to whicii irtni add the 1 iiuldJ w^hich are over the 20 
of tlK' first frin’tiori, imd tlw 9 soldi of the second: there will be 15 soldi wdiicJi 
you jnihtrart from the 27 soldi* that is one pound and 7 soklu w’hich are rn'er 
the friictkiti of the profit^ leaving 12 soldi which 5*0111 put ewer the 20 In the third 
member's fraction, tuid >^>u will keeji I for the us«d pound. To it you add the 
36 puuiids of the first nietnlHfr, mid the 43 pounds of the second mciuber; there 
will be 8(J [Kiunds whirh ytm siibtracrt from the 127 poiiurLs* namely the profit, 
leaving -17 iwmids W’hich you put liefore ttK* third imTudwr's frartkHn* and >tm 
will have for lus share nf the profit [a ^ 17 poiinilii*, as is ahtjum afatve in 
the problem. 


f)n n Conipnn||i of iflf hfrn. 

Four uten made n {uiii{Hiiiy into wdiich tlu; first man jiul ^31 pounds, the 
second |-I3 pounds* the third ^56 iMkimibi* tlie fourtli pounds* and the 
profit was ||-^126 imunds: you write cIowti tlie problem, as is shown liere; 
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ycrti miiitiply the profit bj' its fnutian^ iherp viill be 30355 rieimri which you 
«Titc abiA’e the profit; uoxl in order to find the proportional iuteftroi stiareH 
of thr ttietcibers that >tH) must multiply by tlie presiCTibed i$(l355 denari you 
cun (iToceed in two waVH. Flint indeed so ibai you find the iutr^cral sbarw 
of tliQue whkh GonttLin fractions. xuduR the cunrelfation m*‘thofi wu find tlm 
lejist common dciKimlnutort nmuely WL Y'ou nniltiply it by eat h share, WHi you 
will above the first member ItJtilO. abovr’ the second 2025. ulKme tlie third 
3'IOS, ubm-e the fourth 5210^ t^Jttu’rw'ise according to this wtistic techuit^ue yon 
multiply the 31 by its fractkin: there will Iw 9-1 that >011 multiply b^' the 4 and 
the 5 that air itudcT the frartiona of th*' seoemd mid third iw-mbera; thtre will 



profii 
in fhti. 

2547 

be KHiitI Mixtietlui. aa we found by another methcMi alxA^ the fmrt member^ which 
niimb<*r OIK* need not multiply by tlie ft tfuit ia undur the of tbe^ fourtli 

member because of the ^ tiuit is maJer the first ancl seciHKl fraction in w'hich 
VO* know the total G to be coqtainisL Also muliiplr the |3 of the secomJ 
member In' its fractiou: there w'ill lie 175 fijuirtha which yuti multiply W the 5 
aiHl tlu* 3 that are iiniler the frartiniLS of the tiurd mid first meiidierH; tla^re will 
be siradnrjy 2625 idxtieilis ab we found alxjw iht* .'lecoiid memlrcnr; one need not 
multiply it ljy tlu* 6 of the fourth tiieridxT for the rtbtm'u'ritten reason. .■XL'io 
fui tiuit 3*011 W'ilt ha\e the share rd the thirrl man. >t)u multi|dy the 56 b^* lUi 
fraction: there will be 2^1 fifths which you multiply Iw the G that is urKfer ihe 
fiiurth ineudKt' M friiction; tbere w'ill lx* ITIFt thirtietlM which ytm luulUpty iw 
tlie 2 tluil b ill tlic rule for 4 that is uiukT the sis-ond fraction: there will he 
3408 sixtieths wlik'li one need not multiply li}' iIm* 2 that remains in tfie rule fur 
the same -L nor by the 3 that is umkr ihr* frartirin of ibe first nu-mher. Again t*0 
that you (uiw the share of the fourth niiuiilaT, w'hicli ymi multiply by the 5 mid 
the 2 of the ab^ivewriTteii deiiionstTHtioa: there will be 5210 sixtieths^ so that 
it ifl fouial tigniii by another way; imxt you atJd die four found sharra uigethect 
and you will operate according to thnt which w taught abi^ve. and thus you 
will h.AW the* sliarcs that they hold of the ]iro6t, us is simwu in the prtibletn. 
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Mr Samr. 

Koujr tiivh trtrtde a cofnpftny In which the first ninn pul 5 of» whole, i^nothiM' 
put J, a third put and a fourth truly put luid tbe>' liud tugrttiet a profit of 
60 !»oldir it b soui^ht Iww niwh twdi hehl of it,. The prohkEm truly b tbe same 
AS was aaid about four men who buy a pig for ftO soldi, of which the ttrsl wbhrs 
to have one tliird of tlic pi|t. tfie iiecond |pl-t^] une fourth, the third otw fifth, 
ajid the fourth one sixth. Whiuice the sharr for the first, a third part of the 
ptg, b 20 soldi, anii f<jr ttie second, a fourth part, b 5 soldi, and for the third, 
a fifth tHtrt, b 12 sokli. and for the fourth, h sixth part, b 10 soMh unii added 
all tof^lier the sham inahe only &7 soldi: It b seen Iww there remains to the 
solution 3 soldi of the 60 soldi, and one seeks what he musi do with tbr 3 soldi- 
In truth he considers how the four men do not buy the entire pig, as the sum 
of Ij, does not make tJie whole; on tlie contrary, there remains ^ of it. 

Therefore of tin* 60 soldi there remains similarly a twentieth part, timiieJy the 3 
sohU- Suppose there were three ineu, and tlie first bute half of the p4S, and 30 
soldi resultj anti aiH>tl)(!r buys a third, and 20 noldt res4ilt. and the third bu>'s a 
fourth, mid 15 soldi result, aJid thus b had in total 65 soldi, that is 5 soldi more 
than 60 soldi, which 5 sokb are a twelfth part of fiO soldi. .4iid it hohb tliat 
the sum of If mnn* than the w'holc, VITten there is found more or less 

than GO sohlt, thcti one niit^ find how niudi each buys in sharetc muJ adiJ them 
toKether nuikinii^ the entiTe wholr; for exam pie, w'hcn there are two btij'trK. one 
bu)^ one half, antj the other buin one half, or one | and the other 'cnd on. 
And if lliere arc three, each buys one third part, or one bu.vis the second 
the third And if tlwje are four, eacji buju a fourth part, or the first of theni 
buysi the .spcond the third the fourth and thu« jtKi can uuderstancl 
for more. In order that the aforeWTitten 60 soldi iwe divided atnoog tlic four 
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alKA'(<WTittcii nwii so that nulhtni; ruumiiLs, _vou w'rile clijwn the prolilem, tm is 
shown here, and you »i*e of w'hat number >tHi ctm find with intcip'aJ 

rcKuha It » found imkx'd in GO, of whirJ) | is 30, which you write above the 
J fcn the ptohleiD, nud a ffiurth, namely 15, iktiu write abewe tlie and afifili. 
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najnrjy 12 . to« above tho and a hbah, jj«inp|y lUt juu write jtbtav the 
WTieiu'e you say that tbp firm jjika in 20. Uw ypouial 15, tJjw iltird 12t the 
fourth lU. \\'hetwTr ymi adfl tbeni tosjetber; tberr i^ill be 57, bfy whkh you divitk* 
the petaluct of e^ich of tlie four abo^Twritten sbarca by t>0 soldi, and (bus >-00 
will lijis'e for the tthan* of ihe brnt inuii -j^Zl t»oldU that is 21 iiolrU and of a 
denaro. aud ^15 sobli for tlie mtuaJ ediare. and tliat is 15 soldi mikI tU'-uiu’i. 
ai»d fur tbe tidrd idiiire ||l2 sukli, that is 12 soldi and |^7 driuLii. Sinniiurly 
fur the fuitrth Nbure yuu will iia^v ^10 soldi, oa is shown in the protilciii, which 
are 10 ENDldj aihI -^6 detiari. Tlie Four ithares are found ainl if iIh^' are whit’d 
togetlner^ iIh'Ii >t>u find tiie nlMat?written tiO soldi. 



Chapter 11 


Here Begins Chapter 
Eleven on the Alloying of 
Monies. 


When it w marie up from mixed siJviT and copper, tfcf) iimtUT wlait ia the face 
viiliK', it indeed bf> (idled mouc^*. money iii called iiiajnr wIm^u a pound 

of it cimtaiitH more sIUtt thrm (‘Opper. and It js the inon* desired. Minor inoi^ry 
truly iK when then^ la Ums Hilvit. I[ called Klkjyii^ inmiey when KiWiH' jpveii 
(plantLty of silwr is put in a fmimd of munc^'* Ami wdnaj we say+ I hatT nKim-y 
with Hiiy iiuniiier of fui w-hen we my w^ith 2. vn’ midersiaml that in a 

txAUhl of t lie money are hmi 2 of silvT-r, Money is alloyr^i ludcttl in 

three vws, ’11>r first way is whe-n it ia aUina'd from a jpvcji quantUy of ailvf r 
or copjjer. Bie tterond is when it i& alloyTd from any giTivn nmiiica ^ih the 
addition of stltvr. or cupper^ or both. Tln' thirtl is w^hen it is (likmwl only from 
fipveu HKinies Ami all lire contAiiieil in this awnplete rliapt(?r w'liidi wt' 
into «rven distiiKniotis, 'Hjc fim will l>e on the alloyings of rnoiVtn' friaii a gixtm 
(lUAntity of silver or cofiper, tlie will lie on aHoying [pl41] when A gix'en 

lunount of money tt> put in, and Another jnoney is made with a pii^itni haiirlnj; leisi 
ailwr liiAii tlK- ofiKintd money-; cliin idtoy cammt lie madi* without tin* addition 
of aipper. TIk* third similArly in wf^m an aiEHamt of money is pul in, itukI you 
will wish to make fnrm it a. nirawy with a piuind having mote stlvef ill k than iti 
tbt‘ original, iitid it eiumot lx* nnxle witliout the ndditimi of Hih'^*r, Tlie fourth 
is when All iiTikntiwoi amciunt of tiuiiiey iv put iii^ hi id from it will w'ish to 
maJu- some pow*tl anmunt of any h*jw<‘.r money by the addition of Copjx*r^ I’lx* 
fifth siinitarly is w'fu*n mi unknow'll lunonnl of money is put in. and fnmi it yun 
will wish to make aunx* miKxini of any greats money witii the ixlditkm of iuIvit. 
The Kixth iliHtiin tkMi is iiickaal alwut monUw that are k>w or greater than tlx* 
iiioiipy thiii >Tm will wnsh to maki*; thi' iitkj>ing is wit bom tin* oiUlitkm of ctijipiT 
or aih-er. The aevnith diMlUx-tkm truly will lx- on the mi™ for tlx* mixing 
analogous things. 
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The Firii 

A certain man has 7 pounds of siStf from which be wishes ta make money 
with 2 ounces of siU'er in a pound, and he w^ishes to kiaiw what the total amount 
of t he aJloy will be, and the amount of cap^ier to iidjoin, Uf the 7 pounds of 
sili.’cr you indeed make ouncR^; there will be 84 outtces whicii you divide by the 
abovewritten 2 ounotisi; the quotient will Iw 43, and that will he the number 
of pounds in the tutai presicribqd ollpy. For ejtaijiple. when in even' pound! of 
money one must have 2 ounces of aiKer, then htm- many times does 2 ounn* 
go into 84 ounces? This is the total number of pounds that you can make from 
the 8-t ounces of silver. Indeed there are forty-two times the 2 ouiuks in the 84 
ounces. Then the total alloy is 42 pounds^ ns we said before. From this, if the 
aforewritten 7 pounds of silver Ls extracted, then there remains of the idloj' ^ 
pounds of copper. In another w'ay, if 2 ouncew of silver must be in every pound, 
ilien there is left in a pound 12 ounces minus the 2 ounces, namely LO ounces 
of copijer in the sjune pound- Whenf-e for JUiy 2 ounces of silver that one has, 
one must put in the alloy 10 ounces of coppt'r because in every pound there 
are 3 ounces of ail^'ier and 10 of copper, Whence this problem is rciluced to 
the method of negotiations, namely wrhen you wtIIp 2 pounds of silverT and Itl 
pounds of copper in one line, and the 7 pounds of slh'er that he ha±i you write 
lielow the 2 fKumds of silver so that there b the silver J^elow the sibw^ as is 
shown here; and you will multiply the 7 and the 10 that are diagonally opposite, 
and divide by the 3; the quotient will be 30 pi>unrb of copptT U> w'hich you 
add the 7 ponnds of silver; the result b 42 jwunds for the total alloy. 

If the abowwritien 7 poutKls are of copiu-r, then ytju w'ill write the 7 |tounds 
below the 10 poumb. namely the copper below the rtipper, ns appears iu this 
other illustration, and you multiply tbr 7 by the 2t and you divide b^' the 10; 
the quotient b jKJunrb of silwr, to w'hlch is added 7 iKminds of copfwr; the 
result is |S pountb for the total alloy. In another way^ if in a pound of the said 
mottey are lO ounces of cupper, then how many limes does t he 10 ounces go into 
the 7 pounds, [Lamely into tla* 84 ounces; the quotient in pouiKb b the total 
of the mixture; therefore >'OU divide the 84 by the 10; the quotient will be |8 
pounds, as we said before; if 7 poujtds of cupper are extriurtetl frum thb^ then 
there remains 11 pounds of sil^'er. 

On ihr 5anir. 

Abo it is proposed that a certain man has 8 pmmd-H amd j7 ouncps of silver 
from Tvliicb he wishes to make moii€?y with ^2 nunres in a jjound; the total of the 
alloy« and the amount of adjoined copper Eire sought; you use the ahovewTitten 
rule on tlw 8 pounds and ounces: there will La* J 10.1 ounces whkh you divide 
by the |2 ounces: that b you multiply the ^103 hy 12, lieraiL'ie in 12 b found 
both the 4 and the 3; there will l>e 1239, and you will multiply again the ^2 by 
the 12; there will lie 28 Ijy which j-ou divide the 1239: the quotient will be J41 
pounib, namely 44 pound-s and 3 ounces for the said alloy; from this [pM5] if 
j-ou subtract the 8 pmund-H and ^7 ounces of silwrt then there will reimdn 35 
pounds and |7 ounces of cupper. 




]l. Here [ktfnis CltupCcr £]e\'?D 229 


In finotber wiiv« if yo\i Kubtroct tlM.* |2 ounu'# of &oin the number of 
ouncf^ in one poniKli niMnel;y frotn 12 hi then there will remain |9 ouacts, juid 
you write the |9 ouncra of fopper with the ^'2 uudocs of s^ILver^ iuhI bolkiw the 
^2 ouiKies you write the Dunresi, namely the niEver below the ■rilviT; and 
you will multiply the I? hy the ^103. and you dltdde by the ^3; the quotient 
will be ^427 ounces of ctipper* that are 35 pumiihf and ^7 onneeaK oif we found 
by' the other methwl: to thin you Bfld the S iJourKb and ouik.^ of t^ver^ 
there will be in tlu' total alky' 44 pounds and 3 ounmt^ 


On the 5nr7if. 


If the preMcrilied 8 F>outKl3 and ounces nre made from capper^ and you 
will W'iah to know the amount of tlie allo)' and silser adjoined, then you w'ill 
multiply the jl03 hy the J2, and >X3U di^'ide by the the quotient will be 
J-§21 ounces of liilver to which you add the J ltli3 ounces nf copper; there will 
be ^ 12S ounces, that ore 10 pounds and ounces that is the amount of the 
total allm'. Or in unuther way^ you divide the |l03 by the |9’ the quotient will 
be pounds: if you wish to make ounces of the of an pmtnd. then you 

multiply the L9 l)y tlie 4, ami you uld the 3; therr n'ill be 79 that >ou multiply' 
by the 3, and you rlivide by the 39: tlie quotient will be .^8 ounces^ and thus 
w**.' wLU have for tin* total alloy' 10 pounds arnl ^8 ounces, as wv said befure. 
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Herr Begins the Second Distinction, 


A certain man has 7 pciunds of money that ia writb 5 ounces from w'hich 
be wishes to make money with 2 ounces, anil it is sought how' much copper 
is arljoirnd^ anri the total amount of the albv. YoU write dow'U indeed the 5 
ounces of silver that are in each pound below the T pounds, ajwl you find Jurow 
many ounces of there are in the T pounds, tiaiuely you wHl multiply the 
5 hy the 7: there W'ill he 33 oiincOi, and this is the silver in the afotewfitlen 7 
pounds; this 35 ounces tnily can be alloyed to prcxiiict uamey with 3 ounces to 
the pound, Hiwc many 2 ounces are tlierc in 35 ounces? Therefore >*ou divide 
the 35 b>' the 2: the quotient will lie j 17 pounds, for the amount of the said 
alloy'; from it vmu subtract tbe alfovewritten 7 pounds: there will remain J10 
poimils for llii* amount of tlie adiled tt#ppeT; 

On the Some Distmetion. 

Also if .TOU will liAVf 7 pounds of uih* money' with 5 ouiKvwt mid 9 pounds 
of aiaithcr with t ounces, atul x*ou W'lll wish to make nf thtnu lucmey with 3 
ounces by adjoining copper^ and vtmi will ws'k the amount of adjoined copper 
luul the total amount of the alky, then you do thtia; order th^ said problem 
in this inatiner, and yon multiply tlie 7 poiiiHls tlie 5; ilwre will be 35, 3 ukI 
you multiply tlie 9 pounds by the I: there will be 36 that y'on add to the 35; 
tliere will lie 71, and this is the ituiul>cr of uuiu::ea of silver that b in the sauj 
pounds of both monks; this you divide by tbe 3 ounces of tbc' uiuuey tbal you 
wish In make: the quotknt will be ^23 (HnitKJa that is the amount of the total 
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alkjj'; from thi#i yf,m sulrtract tin? ftlunrwrittpii T aiul 0 pouudsi tlitw ^7 

[HHiiuis ttiAt an' j^]iH>u»t ni ivljuiLiit'iJ ctippi^. 

On tht Sani€ {"nJt’rrjti^ Rult^^ 

IVuly if it w projKifiiH to nJluy t^igether thm^yr four or luojrf diift'mit iiiouic^ 

tiH»n you ewW to^Plln*! tho of sil\*i*r lluLt nr*? iti ull r>f tliif u)oui<«; 

>vu ilivkfe it by tbi* oujjo 0 «. of si\wr that arc^ Lu iKjutid uf the mfiru-y that 

tt)u ti'i»h to uutlcr; t'uu fiitd tht‘ aiiaount of the total altm'. Frum ibL^ friuii ttiu 
» " ■ ■ 

tiubtraet the poutidi^ uf moue^' that ore put iu the alkf^v: the n^juined noppc'.r bi 

Kt. F 'm f^puTiple, htur riiotdiw are li#ui in im uue of them b W rMnimU with 

|T ouqccti, mill ^u»<^the^ b 6 with ^6 fHiiii'twi ii third truly b ^wjiinrhi 

with |!j outirmr the fourth truly b Jll jn^unib with ^4 ourufTt, and ymj will 

wjnh to make mo»e)’ with g3 oijiichi tbt^iri, mid ytai tht^ amount of tin- 

idloy and the anKUtiU of adjotniHt copper; you write di>wn the prol>leniT aa we 

tauf^ht abo\v« [pM6| and \i>u inubiply the pounds of each luuui^' b>' tlM' (Mmce!i 

of aih'er timt are put in n pound of iiioiieyt and you do the multiplk^atIon thusn; 

nanjety you multiply S jKiuiKb by the ouiki,'?(; there will be bit ounces, 

Abo you miilliply the (i ^Hiunrb of the fieeoinl money by the JG: thert* w^ll Ije 

‘SA ounre». Again, you inultiph' the {M>n]nis of the thinl money In' the J5 

ounces; tlien* will l>e 28 ounc<^. And nboyiai tiiidtiply J11 ouiici'ti fiy tlw^ ^4; 

tht'Te will he* J47: >Tpn add therefore the aforewritlen prcwinctB. namely the fit 

38^ 28 uiiii J17^ tlute will be JM3 whii h is tln^ amouiit of of sih'er timl 

are in the siiirl four luotiic^; thf^w* ouuoes you divtib'' ly the ^3 ounces of silver 

in the alloy' mowy that you wish to mix: the quivtient will In* jHiujicis 

tintt on.* tbt* mmtunt of the toliij alloy'; from tliia total yon subtract the huui of 

tin* jKiseil [Hmmbt namely' tl^e 8, G, ami Jll that are -^3(J poimfi!i; there 

remains ponuib for t1»e ammitu rif copper adjoineti^ that b 2t poands 

iiml 1 cHiiifeeri.. And if ^li the luiul idkiy you W'iHh to make hdl fjoiiiKbi, then ymt 

multiply tile (iO bj' the there w'ill be ItK) ounces i?f silver that musT lie tu 

the jvforewritteti tkJ pqimrU of the rnaile money; from it you subtract tlie ^173 

oumx’wnf sihTr tlmt w iu the aforewritien four remaiiiH |1 Gouiicph of 

salviT which y\m add to the aJon.'w'ritteii a]lc>y; to it IS adiled tlic aforewritten 

□louietju DAinely to ibr ^30 pounds: there will t>e 32 ponnib lei« a quarter of 

lui ounce, file difference betwun^n them ainj the GO pottmb. luuuely 28 pounds 

anil A quarter of an ouni’e. ymi mijoin nf copper. Ami this b the niethcxL that 

is uw>d to make jp-eaiCT money, 

[.Wore on tht S’utrtc.j 

Also nnuther alloyitig of the ituiue kitni is proiHieiiti whirh is sluiw'n with a 
drruutistrAtkjn of thtr an of figums so tlmt wlmt w'li^i naitl is clearly uurh*rsUaHl: 
if 17 punneb uf uiie itiotiey W'lth ouuci'ei an' boil, and ^8 ]KHi[iihi of allot hiT 
with Jl ounces are liad, aJid poimtb of another with ^3 oinitx^ are Iiml, and 
>xni will wbh Ij>' adding coppi^r to make of them a nhiiiey w'ith |2 uund^^ thiui 
you write down the problem in ihb tuatuier. And >Titj hnd the ntnidier whkh 
b tlie least cotmuou dimoniifinior of the fnu'tkHi<4 that ore with the 
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puimcts of tin' tbrrc monk^, ft&d it will lx* G, You multiply by U tbc^ ^7^ 
wjfi g9 pounds; tht?ri* will br 4b stixthK AtwrtT tln.^ ^7, ab<nis tlw |8 50 ttlxths, 
utkI 55 sixths ftbcnr- the After this 3 \ml nnlitre ‘smiilarlv' tlie orniocK oF iiilver 
of the aforr^niil threc^ ttanrtdy 3 ^ iiiiiJtipLy ihr 5 oiiiui^ by ite fraction; 

there wUI be 26 tliAt >'tHi multiply tiy the 1 aad tlie 7 that lue itiHler tlx' other 
two frartiocKi: ibert* vill be T38 one huiulrerl fnrtiethiS that >'ou write abmie the 
^5 Abti jitiu multiply the 4 ounees by Jisi fraction: there niJl be 17 that 

>t>u multiply by the 7 luxj 5 that an," tiiidier the other frai’tSotm: there Tvill be 590 
thnt j-ou write alHive the J4, SimilArly >t:ju luiiltiply tlit? 3 ounrw its fractiiinit 
there w'ill lie 22 tluit multiply In' llie 4 and 5; there wtW lie 441> that >t5u 
write fthme llw ^3- And >'dh multiply the 72S by the 4b, and ihe 59b by the 
bOt tuid the 410 by the 55; tlu^re will be 327tj[b 2^)750, and 24200 eight iiUEKJred 
Corlietlis that yuti add toother; there wnll lie 86710 eif^ht hundred fortieltiiS that 
>tju nim^l divide In' tlur |2, and h>' the fracrious of the ounces, and kiy the 6 
bv" which > 1 X 1 mulliplied tbe pounds of the afuretitikl monies, Tlmt is, >iou will 
multiply tlx' 2 outices by its fraction, namely by tbe 8, and you add the 1; ibere 
will tw 17, With ihw 17. mul with yuu divide eight tirora the 86710. 

but HO thnt >011 have otmees nud fiennywc'ightti iicctirrlng in the dlvifiioii. > 1 x 1 
rejurauge the to mid jiui adjoin to the ftnctinti, and ytm will ha'i'e 
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the arrangeiiurit of 11^ ^T^rjnr^' w'hich \xiu divide the product of eight 
times tht' 80710 b>' 5+ liecaust' of tlie ^ thnt is adjoined to tlie fractKui; liowcver 
you will CJiuctd llu-ji the namely jtmi [quUi|ity half of the 5 by the tL iicnnely 
20+ b>" the 86710; tliere will be I73420t> which tou divkie with j the 
quotient will Ih‘ f j piumda for tin? mnoimt of the total alloj" frciui this 
you subtract tjw poimtib of all iliree p<we»i monies, namely tlje ^7, Js, and |9 
pKJUnds, tluit ts 25 [xxmds; there remaiivt jwunds for the anmunt of 

mJJoliKHl cop^xr. And if the iijorvwritten pounds are all fractkHis which cannot 
be easily subirncied f«>m the []>l 47] rtathl tuial alloy, ibiii >txi take 45, Wl, and 
bb sixths that we fonnd alnwe; tljere will lie 150 sixths, mid so that they are 
reduced to a fTmtiori comimm to tbi’ Aformaid sum, you mi]|ti|dy the LbO by 2; 
there will lx? twelftln; timt yrxi multiply by the n'liioiiiing immberw which 
are under tlx* frat'tion. n^unely by the 5 and 5 and 17 anti 7; there will be 89250U 
that 5 imaulitrat^ from the J73'l2(Mh there remains 8fl7t)0 tliat you divkie with 
tlx* cpjAitkatt will Ix' {xjiiuds fbr tike luljotucd copper, ns 

abovi". 

Thily if <if tht? nbew'es^d (ill pound wii wiU w^wh to rtlkj\' an ailjoining of 
HilM?r and lopjirr. tlim you muhiply the 60 b>' the ^2 so iliat yoa liaw thi* silwr 
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which will i>c iifecessiuily m the 6U (here will bi^ 11120 ei^htiis riiiriccs 

that v'ou muttiply by the 810 dglilh.s, luimely by JOS: tbcrc wLlI be 107100 eii^ht 
hurulml furiiethM, frtim which you Hubtract the 80710 cirIu Imndreil lurticth^ 
ounces that are the silver in the aforirwritten monies; there remain 20300 eight 
hundred fortielha ounces of the silver that must be (livi<ltHl b>' tJiv MO to be 
completed. But in order that yrm \mv*f the fieanyvi’eights tlaat are in .vou 
multiply the 20390 by 5: there will be L019S0 (tiint vou divide by the 840. aud 
by tike 5, that is with 1 , and so that tbnt^ will lie fruncrsi you put 12 

under the fraction: the quotient will be yj ' l ^ poUIl^J^i^ that 2 pmimhi. 
I pennyweightt S combs and | grains^ hJid this mudi silver yt>u mmst add to the 
aforewritten monies: there w'ill be j j ^^ 27 pcjutida; ivm subtract this from 
the GO, and you add the dilTercaice in copper^ wliieli dilfert'uw ran find to be 
^ 511^ 32 by the demonstrated metliud of companies in which by the profit 

share of one member is Found that of luiother. 


Hert Btgitiit the Thtrd Dijihtict%ifn. 
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A certaiti man has 9 pounib of a in<jue3^ that Ls wdth 2 ounces of silver frtmi 
a'lik'h bc' wbibes to tiuilce taotiey with oimces, ^md ihen'fure to the alloy he 
adjoiits silver. However in this distinrtiun tlie copper whith is in the pts^ed 
money is ci>nfiitlereH: therefore 51011 suirtract the 2 ounci*s frutii one jki^ujhI: tliere 
will reinain 10 ouneesj. and thia nuiiLbi^r of ounces of ct>p]M-r vr In ev^^- |;sQnml 
of cbc ^d iiigne>"j tliercfore ^ou write the 10 b€-Liw the 9 pounds, luni ymi wfU 
multiply tlk’ IQ by tfie 9; there will l)e Dfl. und this amount cduunceti of copper is 
in the 9 pounds; and the 9(1 ounces von divide by the ottnet's of copj>er that are 
in the poutids of money that you wish to iillo>v nnuiely b>' the 7 bt'CniL^M^ hoivewr 
many tiineis the 7 ounce?f into the 90 such is the total number of 

pounds wn can allav- from tlie i)0 ounces: the fjiajliciit will t>e |l2 fhjunds for 
the total amount of the alkn*; from it you subtract tlie 9 pounds; ihert^ remains 
13 pounds for the aulded hIIvw. 


On the Same. 
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Also if yon W'iLl have B puimds of uuy mtHtey that Is with G ounces^ and 9 
pounds of another tlmt is with 7 ounces, ami tuljoLriiug; silver ^tju wilt wish to 
alloy frutu them money with 8 omiccs^ und if you will sc'ek the total amount 
of the jdloy, and the amount of the added Hil\Tr» tlkcn viuii lahit the ounces of 
copper that are In each nuHicy, and you add them togethers the total >tiu divide 
by the rmnees of copiser in tlic niuuey to be ruadef mid the cpinihmt tliat will 
result from the division will be the amount of the alloy, and thus It is done. You 
see froin the G ounces of silver tJiul i& cemtaiDed in a pound of the first posed 
money that there are 12 , the ntiiulier of ounces in a p)OumL nunus ti, namely 
G ouuces of cop^HU iu a pound of the sakl moneys; this yuii mukiply liy the 8 
poujKls; tlkcre will lie 48 uutu>«. and 510 U know tlie cmtnber of ounces of copper 
contauiLid in the aforewrittrn 8 i>ounds. ALwi yon do the same with the other 
n)uiM»>v azul you find 45 ounces of coppi-r to be in U; iutd if you join It with 
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the -MJ ouncftf. then the«* will be 93 cmnceM that >i>u divitie W the 4 ounces of 
copper that are in the roi>ne>' tliat vou winh to make: the quotient wUl be ^23 
potituiN that are the total amount of the alkr>': fmm it vgu subtract the sum of 
the 8 and the 9 poundH. namely 17 pouiuls, for the amount of sih^r adjoined: 
there will nuiiaiii ^0 pounds. [pl48| 

On thr 5am fp 

Also >’Du ha\r ^5 pounds of one money that is with |3 (mihcm of silver, 
and pciunds with ^3 ounces, ami ^7 pounds that is with ounces, and 
adjoinitu; dlvcn^ joti wish to make from ilarm money with JG ounces; you see the 
copper wliich is in n pound j,if each raonej'; and in a pound of the first money 
there are JS ounces, tlic second intfvi J7 ounces, and the third, Jfi otinots. 
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You therefore multiply the pounds by tlw" ^8 ourKvs: tlierie will be |45 ounces. 
Also >tju multiply the JG pomids of the socond mone>' by Uie |7 ounces; tl>efe 
will be J l7 ountts. Ahw* xou mutlipty the J7 pmmds of the third money by 
the |6 (junces; llH*re will be 5 49 oiiiwes* lUid yvu add the three aforrwritten 
products together; there will be 1142 oiinres which \ou divide b}' ttie ouuces of 
copper that arc in a pjuud of the nioury tliat >’du wish to make, namely by the 
j 5 : for the total amount of the allcrv* the quotient will be §^26 pounds. Fruin 
it you aul>tnu:t iJje ^7 pcrtmd.**: there reinaius ^7 puiiiids for the added 

rtiUTT. 


Knowing W'firi'^irr 5ih’er or Capper 
Sfusi Be Adjoined to Any 

Also if it is proposixl to alloys three or more amounts of any monies. pottndN 
(It ouncit*, juirl if yon will w'ish to make jpiniter or Jpsaer monies, lutd if you will 
wisJi to know' whether >t>ij must adjoin silver or copper* then >'ou take all td 
ttie ounces of sibiO'f mtd divide lltetn by the oimce^i of silv(7 in one pound 
of the moMW that vou wish to allus', and if the quotient that results will be 
greater than the sum of all the monies, then one must adjoin n)|>|>crf and if it 
will be [veet. tlwu one titust adjean silkier, and if it ha neither nor greater* then 
neitlkcr copper nor silver must he adjoined. For exnjnpks I lunv 7 of a 

money with 2 cauvrea, and 8 p<Hinds of another with 3 ounce)?, and 10 pounds 
of anotlKT with 0 ounces, ami 13 pountk of a fourth that is with 9 ouncew, and 
I w^uili to make of them money with fi ounces. And in these four monies there 
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are 2l5 oUtifPS of mlvc-T that you divide by the 5 ounces that art in a pound of 
the nHmty that you will wuh to atloy; the quotient wiJI be 4^^ pounds; yinj then 



ihn. 


Ihn. 

ihif. 


13 

16 

8 

t 

alloy arnoTjiil: 

fld.oi- 


sil.os. 

stil.as. 

43 

jjffcr os* 

5 

9 

6 

3 

2 


luld the 7, Ht irt. and l*J piniiifb: there will be [Kiutuhj which k ihaii 
43 pounds; therefore you adjoin copper to the said alloy; and if it wort- tnore, 
then you would at|jojn silver^ and if 38 were <H|uaJ to 43, tlieii you would adjoin 
neither <oppcr nor silver* a» wt* said alxive- 

The Fourth jDi.Tfrnctian. 

If you W'iJJ huvf? money with S ounces from wiuch you will w'ush to make 30 
pouufbi of money with 2 oujhtits, munely b>' adjoinin£ copper^ and you will wish 
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to know how mwh to put in of the money and of the aipper, then \x>u see 
h<»w' much siK'er must Iw in the 30 {>oiinris fd the iiamey to Im* iiimJe* nainely 
61} ounces. l>ecnnse in each psiund must be 2 oiinoes of silver* and twice thirty 
make 60. and 60 ounces uf silver are in 12 pounds of tlie money that tou have 
with 5 ounces because the 60 divided by the 5 results in 12, and you put in that 
amomit of the said money. Truly the rest of tiu! 3(1 poumls, namely 28 pounds, 
you pm in of copper. 


f^ri the Stiine, 
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And if you will have two major moniesi of which one is with 7 outiees, and 
the other is with 6 ounces from winch ymi wish to makr^ one pound of money in 
which there me 1 ounces of silver* then you will w'lsh to know how niuiiy ounces 
of each money'* anil how much cofif>er are to I>p iu|Jt>lnerL Howi'vit this and I lie 
following distinctions can be done in three way's [l]. The Unit iiHJi?ed Is to put 
ill equally from all three of each of the posnl moniess. The .stvond. iiiief|UhJly, 
The third, proportionally* Whetici* if in the proposed mixture yon w'ish la put 
ill ecpudlv from each of the posed monies, then you wld the ounces of .silvtT that 
are in both monies, namely the 7 and the (i; there will be 13. and you multiply 







11. Hf Chnpter 235 


the sihTr of Oif (iitiiup)' [pl49{ that you wuh to aikn' liy thp 12 nuiK^, tuuiifLv 
hy ono putiwL that >xhi wisii to Alim; thm* itiU bp 48 oii|i£«Si that vdu flindp 
tiy thp HTud I'A; \\io qiiulipiit Will bp ^^3 mtil this iLiwjiint ).-mi ptit hi of 

Ixrth [iLimicH. The miwiiKler truly, up lo 12 ouiiceti, uanvely in (Jiu* poniul. >011 
put in i^f tx»p|XTt iiiiim’ly ^4 ourintt. 

On Sdmt,. Pnttiu^ ifi 0/ Each. 


Ami if um wish lo put in tho Hh^rt'WTittpn iiUoy lUKtpuilly of eai’h matiL% 
tlipii %‘uu pul arbitrarily **> timt >tjii hawiiiip |hii]nd of th* monpy with 6 omirtin, 
and 2 jioandK of tbp other which ts with 7 ounrc*, and you writif <lowij in tbr 
prublrin the (Jhe hIma*? the 6^ atul the 2 alutSY' the 7^ nccor^linR to the methcKi 
of the second dhttinttion, and _wu will multiply ibe 1 Ift- the 6: ibccp will lie 6. 
mj<l the 2 hy file 7; there win be M, and jmii write the 6 abmT the 1» uud the l l 
Ab<»ve the 2. whI you nilrl thefn luipnlier; thpie will be 2(h nest wui multiply the 
I by tlM' 12. iiainedy the ouarcs of silver tlmt you wish to pul in a pKiimd Yny the 
ouiKW that you wish to alloy; t!ir?re tihIJ be 18. and 3 th( multiply by the 1 whbh 
is written abow tin’ 6; tlwre be 48 tlml you divkk by tbi; abowwritteii 20; 
IIm' quotient will l>e |2 oimc£9, and that aiiioutit sou put in of the immey that 
is with Q ouui'es. AL^i you multiply tbe 18 by tJie 2 that is ab<nt> the 7, and stiU 
db'idf by the 20: the rpiotient will lie 11 ^niuccs, and this atnouiil >i'hi put in 
of the uMJiH-v iluit is with the T, which you mid to the ahos^'WTitteii ^2 laiiice-v 
there wnLI l>e ^7 ouueeH; you subtrart this from 12 ounces, imxnely one ^>ou[id; 
the different.^. J 1 ottncf^. you put in of eo^qe^r into tliat you wish tu ath^. 
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|0fi thf S&tntf in a Given Propariion^] 


And if Hk'^ abmt^Titteu alloy >ou wtsli to [mikf* propoitiwially, nuttirh' os 
sotue number to some otlM«r givTii iiuiiiheT, so wlnit you |nit in fismi one 

money will lie Pi that which you imt in fmiii llie other, ainl we Khali m\\ ah 3 is 
t4> 4. Ml will Iw iliftl whicfi you jnit in of one money that is with 6^ llw other 
tuoney whkli is with 7; and we put it that you the wi^ to alloy 23 pfiunris ivith 
5 ouiKY^. ^ou write tlicrcfore the 3 alwis’e the 6. and the 4 ahm^ the 7+ which 
are tbi^ f^isen tiundwrs of pit^ifjrtion, Aini you w*iJJ multiply the 3 by the 6: there 
will be 18. and th<' 4 by thi' 7; tJiere will be 28: you write the 18 alKJvi* the 3, 
mnl llie 28 abme the 4, mnl you iulfl them tofiethcTt there will tw 40. mkI y*JU 
fiiultiply the 5 by llie 23; ihere will Im* 115, and you multiply by tlie 3 that is 
alxTS-e the h. mid yuu divhb? by the Jb; tlw* qmjtient will be i|7 poumln nf the 
tia>rii'y lliut bi wit.li &: simibirly >thj multiply the 115 by' the 4. mnl you di^'ide by 
iIk^ -If}; llw quotient aill h<* 10 [K>uinb of the inouey that iu with T; you subtract 
tlie sum <t( the ^7 mid tlie 10, niunely ^17 poundH, from the Uitnl aiiKiunt of 
tlw alkiy'^ naifiely from the 23 iMuintLs; there numun |5 [xiumls fi^r tlw amnimt 
of tliP ropp(T »dj‘Jin<*d. 
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On Three Monies, fzach Put In Equaii^. 

An<l if you have three monies, one of which is with |3 uunct^, another is 
with ^4 ciunr<3^, ftnd another is with ^5 ounces, aiui you will wriah to put in 
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equally from eadi, and to alloy ID pounds of money with ^2 ouncea, then you 
add the silver which Is in eacii moneys there will be -^13 nimees, and >ou 
multiply the silver of the tnone)' that wish to malte^ namely the ^2 ounces 
by the LO pounds^ there will he 22 that you divide by the ^13; the c^uotient will 
t>e 1^1 pounds, and that much >t)u put in of each tiioney. TVuly the rernainin^ 
part of tlie 10 pounds tTiu put in of copper, which la ^3 poijnds- 

On the Satne^ PulUnq in llnequalty or Proportionally^ 
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You wish to put in monies unequally^ or proportionally as we say; tlic first 
inriiiey which is put in^ that is with 13, is to tlie -second money which is put in^ 
that is with ^4, as 2 ns to 3^ and the second nwmey is to the third money which 
is put in, thill is with 15, is ns 4 is to 5- You liud tndeerl there wiiole numbers 
of which the first is to the sccoihI na 2 to 3^ and the second Ls to the third aa 4 ts 
to 5; tbe 3 - ore found in this way; you w-rite in one line the 2 an<l the 3, and you 
write the 4 above the 3 and the 5 after the 3. jwi you multiply the 1 by the 2 
that is diagonally above; there will be 8 for the first numl>er, and you multiply 
the 4 by the 3; there will be 12 for the settind number: and ytm multiply the 3 
by the 5 w^hich Ls diagonally obovT; there will be 15 for the third numlier. Or in 
another way* because 2 to 3 is lire ratio }pl50] and 4 to 5 is the ratio you 
sec w'hat number multiplied by both | find | yields integral results^ namely 15, 
w bich is had for the last nurober* and f of it, namely 12, is had for the second, 
and I of tt, namely is hod for the finit. Indeed, H js to 12 as 2 i^ to 3, and 12 
is to 15 as 4 \& to 5; next you write the 6 abm'e the f and tlie 12 above the 
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^4. Aiid the IS aIk/w tile |5, aa w shown in the probiemn aiid jthj see if the 
frnrtion which hi in eiich n^ni^' is found in its superposed numbers as an integer^ 
For I of the S the Integer 4. ^ of tlie 12 is the uiteger 4, but ‘J’ of the 15 is 

not hh integer^ only a fraction. Wlienre in order that the number ^xiu wish for 
i$ an integer^ cwrh of the abo^'e posed fiutnbers must be tnuLtipkied by 4; there 
will be 32, 441, and (K), and you will multiply the by' the 32; there will be 
112 that van write ahmT the 32. And the J4 times the 46 will he 208 that you 
write ttlx/vc the 48. and the |5 timw the GO will be 345 that you write abote 
the 60, and you add thp 112t 208, and 345; there will be 665. And y-ou multiply 
the to pounds that you wish to aUo>' b>' the |2 ounces; there will be 22 that 
you multiply by the 32, tuid you divide by the 665; the quotient will be j 1 
pounds of money that b w'ith ;^3. Alsu you w-illi multiply the 22 by the 48, and 
you divide by ihe 665; the quotient will be ] ^ 1 jHiumls of money that is with 

14. Also you will multiply the same 22 by the 60. and you divitte by the 665; 
tlie quotient will be ^-[^1 IMwndii qf it that is with ^5^ The tmt you truly put 
in of copper^ and tJmt is f-y^5 pounds: it is found UJdng the metht>d of finding 
the share of the last inembf!r of a company by' finding the shares of the res^. 
The abovewritien frac tions of ounces, and iHUts of ounces, jxwj will be able to 
make according to that which we demonstrated in the negotlatioits. 


7*Ae Fifth Divt^inctfon. 

Moreover if ytjii will projtowe minc^ moiups, as a nuiiiey with 4, and another 
money with 3 uujiceA of ^tver in a pound, and adjoining silver you will wish 
lo alloy these mimics to make 1 poui^l of money witti T ouni^cs. then you will 
seek how much of eivrh money, and how iiiudi silvw to adjoin. However in thifi 
alUyving, and in similar ones, you will operate with the copper which is in the 
poeed monies as you operated with silver in the jnereding djatinctionar For 
example, you add together the ounces of copper that are in each money. In the 
money that is with 4 tlu?rc axe 8 ounces of copper, that is 12 niinuH 4. and in the 
money that is with 3, then? are 9 ounces of ct>pper; there will be 17, And you 
multipb' the of cuppex in the money to be made, namely 5. by the total 

amount of the iilhiy, nnnH?Jy by 12 ounces; there w’iil Iw 60 that you divide by 
tlie 17; the quotient wnll be ^3 ounccfl, and the total ^ou put in of each money, 
'rbe rest w'bich is tlw balance of the 12 ounces, you pul in of silver, whidi Is 
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Howvver if you will w'ish to make 7 tKiuiids of the afori?sftid alloy, then the 
txipper that h iti the niixture that you wish to rtiaJce, itamcly the 5, you multiply 
l;y the 7 pounds; then' w'ill Iw 35 pouiubf tliat you divide by tlm 17; the quotient 
will -^2 ixsinds, and tJiiK amount you put in of each money. Tlie rest of the 
7 ptoundH. wdiidi i^^^ ||2 pounds, you pul in of silver. If you will w'ish to ciieck 
all the afori'said, nnd whelher it is correct, then >’tMi see what aro the ounces of 
copper or sIKier that are in any said alky, iind rau divide them 1^ the amount 
of the total alkA" if indeed from the division of the ounces of copper or silwr 
that arc iu n (xiiind of the <ilby you confirm that what it was proposed to be 
correct, then you wdll know the prix'ednr«' to be without doubt. 
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On iJif Same, 

A1j*o thPTP Hre proptiHfii iiioa*\v with ^'2 ouiicvs^ and wiih niuic-ftf^ 

And inoiH'Y with |4 cnitK'e^t, and tnoucs' with ^5 uun^if^. mid wu will wiidi bv 
adjuinliLK silver to aJIoy from thuiu IS) puuiicb of money witJi j(j finnci’s. You 
Htibtract the number of ouitcea of llw afoteHajd sjK'V'r Froin tlie number of ountieti 
in ft pound, nameb' 12; [pl^l] there will remain for the nunilier of eopper m one 
iKiuufl, JU. i?, and ^ 6 ; these ftrideii tufuftfier ninfce ^:il uiUK-e^ whicti yon 
liiviile into rile produci of the copper in the money to be inaih* by tin- runoiint 
of the alloy, nantely tJie g5 by' the If); the nuoiimt will Ia' poiuids, and 

this amount yivu put in of ea4:h money. Tlie rest of the 19 jiounds truly ptit 
in of fiilwr whidli is, namely, j^6 fwimds. However if >xnj will wish to know 
of a pound in ounces, tlien jim multiply tire by 12. namoly b>' the 
numlter of ounrett in oia> poiiiiii; there will be 3108 that you divhle with 
the quotient W'ill be 1 omices. And ilu'u if yon wilJ wLsJt to ktiou' of 
of nn ounce, then jtju iiiidtt[)ly the 1231 fjy 2 ^ 1 ^ tiaindy by the JiUriiLKT of 
iwnuyw'ei^it!* in one uutiLi'K; there will lie 3f)7TS that you dhitk- with the 
qihiticnt will i>e peanyw'ei){lils. And you ran rlo with the Imh.'fHi that 

w'hirh you did with tlic but yim tan tlo thin Lu another w'uy eKpi'ditioii!il>'; 
you inultipiy tlie 8^11 by 300, unmely by the mnnher td iK^nnyweiAlits in one 
pouml; tlhcre will he 25231X1 tliut ytiii divide by the 1877; tlie ({uotieut will 1 m? 
’^^131 pennyw'ei^i^hts, Llint are 5 ouiicfs and 3 ^^3 ]it‘mj\Tn‘iji;hts, Von tan 
indeotl still mLx the afore writ ten jUJoy unetpiftlly and projihntioiially fruin the 
nfirjrewniteii nKiiiies if ^on will do (ss wy‘ did in tlic precitliiiK dintincikm, 

Thf Sixth Dtsttnchaii of the Xfth Chaptrr, 

If fftH* will haw two monies, one of w^hich is (treater, and the otlwr of which 
Vras ilinti the money that he* w'bihi's to inahr. then he will be able to make it 
witlHHjt the adjmnjjif^ of copper or siK'e^^ if from Ihe two moiiie:! Iw will w'rite 
dow '11 in Tt'vfi-Tmxi order the diifertncfs betwx'rn the ouncea of silver in the money 
to lie nnule. and the ounces of silver in the twTp m^niies. For examplCp he hasi 
money with 2 ounces., and money with 9 ouiitTS fnjm wikUdi fie wisJnTi to mnki< 
money with 5 onnr^si. You then write tJtt 2 and tlw 9 in one line, and below 
and between them you write the 5. us is (Jisptayisl; next the* dilferenrt^ In^tween 
the 2 AJwl llie 5, jiajiicly 3. yon write down abiAT the 9: and in re^t-rse tjrder, 
tfie differt'ik'e hetw'oen thfC ^ and the D, riajjjely I, you write jibuv^' Lfie 2. undi 
you wiU luixv the propoNitiom that bi of tlie lesser mnney he piUS in 1 parts, 
ajid of tlk‘ greater 3. .As miirb as tin? sjKifr in 3 poiinrls of the Rreaier money' 
exceeds, am tnueh that in 1 [H>unds of the falls short. For exumjjle, inclrvil 

in each puuiul of tfie greaier luoaev ifie silver exceeilji \jy i ounees. iiamoly the' 
differencie that tft between the 5 and I he 9; tlurefore in three i^miinds tlie silver 
exfwds liy triple ] outiC€*, namely 12 ouiufsi, and 12 results from the' 3 put 
iil>ovc ihtr 9, inuJtiplieil by the 1 pLat^ alxrw the 2; rnid uictectj in one pound 
of the lest^'r tnoney' tlie ailver fallM jihort by' 3 oniK'tWf ruirru'ly tin* iliffiTTiici.' 

that EM betwemi the 2 aiid the 5; tfierefurL' Ui 1 jxumds of the k^sw.T money the 
siK'er falls short by qmulniple thjw onnrefl, munely 12, that still results from 
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multipLrinf; the 1 itiat in a^Kjve the 2 \ry ilie 3 that in ahove the 9* TtHirefon; 
>tjij put iti 4 pounds of tlir kt«rT nKmey to cv^ry 3 pqwikIb put Lti uf tiw? greater 
KK>np>^ SiEoilar^' with any part or part^^ yiiu put In of tta*! 4 [>ou]hLh of the leswr 
pKUievv yo\i put in the sauie part or parts of the three pounds of the greater, 
Tho proportion is indeetl 4 to 3 of the IwwfT iwjney put in to the greater moDe>' 
jiut ill, \Vhence if you will wish to mbc only 12 oucbces of the iiJh?y, yoti add 
together the ptoportituuil numbers^ iiatnely the >1 and the 3; there will be 7 b)' 
which you divirle the priHlui:! of the 4 tuirl tlw 12, and of the 3 and the 12; the 
quotient for the Insner mcuiey will be atid for tlie greAter money &5 

ounces- Again if of the k'sat'r iiboney you wmIJ Iff pounds^ then you multiply 

them by' the 3 that is Alitm' the 9> and ytju flivkle by tlbe 4 that ia abene the 
2 ; the quotient will be |7 ]Mtuiils for the greater money; or If you will hAW 10 
pounds of the greater moneys then you tmiltiply them bv the 4 written above the 
2 , and you divide by thf' J written alxm^ tfie 9; the quotient will be ^L3 pounds 
for the le^E^^r motley. Ami if the aJlov is written in tactions, you retire ibcm 
to whole nuiulwrii; and you operate in the Mitne order |pl!}2j w'iih the integers. 


[f?n thr A'fmir.j 


And if you tiHM? iwiney with ^4 and ttiooey' with |6 of which you wish tu 
make money' with tfien you multiply iIiliu all by to change them all to 
integers, and you w'tIL have money' w'ith 3tl aud money' with of w'hk'h you W'ish 
to make uioiH'y with 41. You indiwl write tiowui the prohJeru ah is riispLayied: 
you subtract the 34V from the 41; the diSt^retice Vh 5 whirh you write abmf the 
51), heciitiHe llie written [Hnnids are tif the greater tiiDneyv And in the same way 
of thfierencesH that is TiU minus 41, namely 9, yttu W'fite alHive the 36 because 
the pmiiKls put in are of tlie le£»«er money; you hud the sum of the 9 ptmiids 
and the 5 pouneb: the nsuiH b 11 iJoiiiHiH for the snm of the entire alloy. For 
thb tlie check is that you multiply tlw 9 by il>e |4, and the & hy t|ie JG. and 
you w'ill have ^40 otiiH'es for tiie sLlwr whieJj is in the 9 ^miinda; and for that 
w'liich is in the 5 ^>uutnb of iitv Renter money you wdU have 3;|l ouiieai; both of 
these rjuiK'es are added; the result a |71 ounces for the erilver which la in the L4 
pounds; therefnrt' if ttie |71 U dividi-il liy the 14. then tlie qiiutietil will be ^5 
ounces, it shoukl be. And if you wish to iiuUce only LO puucKls of tlw ulfoyv 
then ymi will ttiuhi]dy rite 10 by the 9, ami the Ifl by the S, and you itivkle 
these products Ijy the 14* aiwl you will Imve ib pounds of the lesser [ncuhey, imd 
^3 pounds of the greater. And if you will hast* LO pKiinbds of tin' Lmfser iiM>ni'>', 
then you multiply them by tike 5* and you rli\'ide by the 9; the guotk^nt will Ik- 
|5 pounds for the greater money. Or If you will haw 10 jamiids of the gri-aler 
tnoiH^yv then you multiply' tlicm tiy tla^ U, and you divide by the 5, bccaufitr an 
5 is to 9, so is 10 to the souglit numlK'r; the quotient will 1 m* 18 pfriunbt* as in 
shown in the problem. 

[ndeetJ from this rule follow's a I'CTtain valid pattern often lueful m this 
method of monk'^t- tiHk'cd the mi>m*y tliat is made sonietinies comes out with 
an eicresH, sonH-tlines with a deficit, that in sumetimes with too much sjJ^r^r, 
K>metinkes tCK> littk silver; jiometlines it hi too wi-»k because of lark orknowh*dge 



^3 ?6 

|5 10 
10 18 
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in alWing, ot the ttipper hi cjefic-jciil or exfTswriw iwcauiie of boiLiug. 
before it in signed one ought to know how one of the given mnoimtH b iMlded 
to the uthfT^ and h(w it Lft rediiml to the ciehit method, and of this wv Khal]! 
prafHJse much a problem. 


On thr Compnnson Dtjicit XtQnty f’jreJfl Monr.y* 
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A eertuin man haa 31) pomtcb^ of hi which tliere \s an lunnunt of !$j|vi;r, 

I ounre lean ^1 graim, we say, anrl he has Hiiotbcr money in whicJi there tn on« 
ounce of silver phis J2 graint^: it is sought how much of greater must 

be mixed with tin? 30 [XMitiihi of the Icsnipj nioney; it is retlufXHj to the deficit 
niethod. You write the f 1 and the id Kme line, and abow the larger you 
write the deficit because coiivt-Tsely the deficit money is the leapier money that 
is put into the alkj>*, and the excess money \» the gnmttT money. \\7ieijce the 
deficit* uatnoly ^1* is the difference between the lirsier money and the muiiGy 
that he iA'isbe« to make: this ddferericc is written idum* greater muiieyv an 
wv show abow. arwi the excefe*. niuiiely ^2* is the difference the leftser 

tifconey and the money that he W'mheti to rnake^ tmii the differeiK^ is WTilten 
above thi? lesser money. And there will Ije the |jh:j|Mirtiori ^1 tu ^3 that you will 
wish to be tlw amount of the rarx-ss money to the amouiit nf the deficit mone>v 
and cornTTScly. Therefore you write the 3U faiimtis beknw the |2, namely tfie 
amount of the <leficiC nnwiey Ix^low' the deficit number,, ns is shnwoi here, and 
you multiply tin: 30 hy the ^1, mid ^tiii ill vide by tlie J2; the ciiuitk-iit will be 
20 t>ounds* arwl this aiuount you mix of the greats^r moneys with the 30 pounds 
of the lesser. However if tlie nfore^id 30 pomals will be oi the greater, you [mt 
it below the namely the exceas amount la*hjw thi' exiTsw iiiimlierT and you. 
multiply the ^ by the ;^2. fuid you divide by the j 1; the quotient for tlie less^’r 
Jikoiicy' w'ill tar 45 pounds. 


On f/ic Atloyifiii of Thrrf A/onre*^. 


Howf\'er if thiw niojiirstj are |>rcnKi(MHl of which two are It^MT, and the other 
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b greatefi or [pl53j two are greater, and the other is less tlian the money to 
be uuKle^ then you iiwkc tme money from two inonh^, anti thus you w'dl havT» 
two muiites to of w’hirh one will he greater, and the otiicr k*ss ihau the 
money to be mode. One makes a nmmw from the two inuiiies in three ways, 
namely mixing tliem equally, ur ufKvpiaUyt or pfO|iortkinally aco^itig to some 
g\\vn proportion, and whate^'er is doi*c. we indicate all in this aiUiy in which it 
is propLKCd indeed to hinv mom^y with 3 ourM-es, another with -I, and another 
with 6. from w^hiclt he wishes to malu' money with 5. You write then the three 
afnresaitl tnoiiles in one line; next fmiii t|»e twr^ lesser monies we make oire 
money; you add the 3 and the I: there will be 7, niifl this ruAJiy ouiictit of sil\'dT 
are in 2 pounds of the aibresaid mixture. Tiiejefure you divide the 7 by the 
2 , and >vrti will have ^3 ounces of silver that is in one iMJuml of the mixture. 
Tlierefore you say, I have mouey witli ^3, and money with G, mid I w'ish to 
iTiAke naiuey with 5. Or in inteji^'rif say, 1 hme rnf.iuey with T, and monuy 
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with 12, fri>nii which J wbJi to iiiak.^ money with iO* Therefore the difference 
between the 7 and the 10. narndy 3* you. put in of the greater money, and the 
difference bcti^wn the 10 and the 12* iiaiiHdy 2, yon put in of the lesser money, 
that you divide into two equal parc^, ns tlie otie ikione\' i.s equAtly made up to 
t*t» monies; you w'rite 1 pounds aboi-t? each of tJw monies, and & pounds will 
be in the alloy from the three monies in which there ar<.? 25 otinccs of as 

should be. 

And if you wish to make one money of the two nmniiav liy mixing them 
unequally, or according in some given proportion, ns we say 2 to 5, so that what 
is put in of the money with 3, is to what ts put in of the other money with 4, is 
as 2 to 5e You mix tlierufnre 2 pounds of the money that is with 3, and 5 pounds 
of the money that is with 4. and the oniiccs of sil^Tr that arc in it, namely 2^. 
you divide by Lbe sum of tine poiimjs, natneiv' 7 the quotieitt will be ^3 dunces, 
and this much alver will be in one pnunti of the niixtum. Therulbre you say, 1 
have mode}' with |3, and money' with G, and I wish to make money with 5; that 
is, I have stmney with 2G. and moneys with 12. and 1 wish to make innncy with 
35; You write liK^rtTorr the 9 abov-e ihe G* namely the difference between the 26 
and the 35, anil the ilitfereijce betwern the 35 and the 12* namely 7, you divide 
into two other monies according to tile praportiojj of the pounds mixed from 
them; that b, from the T you put in 5 parts of the money that is with -I, and 2 
parts of the money that is with 3, W'bich is I of the aforesaid 7, namely you put 
in 5 jKiurids of tlw Enotvey that hi w^ith 4, and I of the same. namcLy 2 pounds. 
TOU put in of tho that is with 3. Therefore you write the 5 above llic 4, 

tmd tlie 2 abcnT; the 3 In tlie problem, and tliere will be in tlie alloy IG pouud.s 
from the three monies in which there are GO ounces of silver; of thiw each pound 
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contains 5 oimccs, as biid to be. 

And if you will w'ish to make 20 pounrbt of this aJIov', then yo4i reduce this 
problein to the method of companies in which tho tirst puts in 2, and the Becemd 
pills in 5, an<J the third piit.^i iti!), and the profit is 20 pouniLs. You will multiply 
iherefote tho 20 by tho 2. and the 20 by the S, and you divide each product by 
tin* IG. and thus vou find ivhat you must put in of lire money that is with 3, 
luunely ^2 pounds, and |G pounds nf tlie money that is with 4, Thu balance of 
the 20 pounds, namely JH pounds, you put in of the money that is with 6 that 
^xiu also will havie if you ivill multiply the 20 by tlie 0* and divide by the 16. 
.\iid if you will have 10 poimils nf the money that is with 3, and >tiu wish to 
know' Ikw' much of the remiuning munk^ you must mix so that you have money 
w'ith 5, ofi we snkl, then you will mtiltipiv the IQ by the 5 that is pliu'ed ub^nm 
the 4* and by the Q that is pLooed abov'e tlie 6, and \t>u divide Ixith products by 
the 2 written alKwe the 3, Or Iwcause tin' 10 is quintuple 2. tou take quintuple 
5 poujwlK* and 9 f^otimLn. and vvai will have 25 imiinds of the money that is with 
4, Aiifl 15 poiimls of the money that Ls with G. as is sIk>wii in the problnn. [pi 54] 


[.Ano/firr AfraiiA of AUaiftrtg. 


There is indeed another means of alloying that we trw'h in this book; we 
can hav'e integral siinis for any alloy of three or more monies in this jimmifT. 
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If you will wish to make 20 pouuds of the alloyT then >tHi innkc mouey with & 
from that whkh ut tvith 3, ajal from that which with 6; rlic*n? will ri‘}4ult ^ 
poutids tu whicfi tliere lue 2 fajuiids of the niuiicy that is with 6, and 1 pound 
of the motkcy that u with 3. Abej of the money that i» with 4, and that which 
ia with 6p muLki- another mbeture with 5, and there wili be in the tiujn 2 
txjiinch^P luitnelv 1 (KJimds uf ilkul which h with 4, and I ixiundH of that w'hich 
is with 6: next for making the 2ff pouiaht, yon put in the first alloy onee'^ or 
twice, or more until there remains of the 20 a inmiber which, if posaible. 

is rlividwi intcKrally by the amount of ifie second ftUoy\ aiwl the tjuotienl from 
this fiecxjikd it* how many tinici;i yon put in the siTcond alloy', ami you will ha^t 
the [Hoposition. For example, we put in twicn; the first alloy in wlik'h fhen^ are 
2 pounfls uf till' tiiociey tluit is viith iitui -1 potituls of the money tiuit bt uiith G: 
Ibis yon subtract from the 20: there remaiiiH 14 which yon divide by the amount 
of the socuinl alluy, naitteh' by the 2; the quotient Ls 7. Tliereforc you pul in 
seven times the secund alkn' in wduch there will be 7 [KiumU of the iiiomw that 
is with 4, and 7 pomuis of the money' that is with ft. and thus of the pri'scrihed 
20 pomiils^ tliere will he 2 pounds of the money tluit Ls w'iih imd 7 iwamds of 
the money that is with 1, and It poiiiulh i>r the money that is with 6; in the 20 
iHumcls then* are KlU ounL*e*ii of silver^ m tia'-re shtudd be. iiml this is called the 
methofl of ollosK. 

On the Aiioiftn^ af Thtre hfontra wtfh Fmctii/fmi Pnrta. 

A certain man lias monies with ^2, tuid ^7^ from which Ik- wrtshes to 



make money with ^4: multiply first the Four aTurew'ritten numbers by' dh as 

t hin is found to be the least cottunuti detmuiinatur of jtll ttie fractions, and yon 
will have 1511 for the first money, 3fin f<jr tlw iw^^randf 135 for tlx* third. jukI 252 
Rir the money to be made; next you add the two lesiier monies togetlui-, namely 
the 380 and tlie -135: there will la* 815 that \'i>u iimst divide by 2, as you made 
one uf the twaj moiiiest but Ikcouso the dlvtaion will result in a frjictioin you 
<knjb1e the nutiilTer of the k*sser money aixl the iiicinc-y to be mnde. namely the 
150 and the 252. and thus you will have monies w'tth 300. and with 815> from 
w'hkh he wishes to make money* with 501 by fliifereniicw; and ytm w'iJ] have fur 
tile li*s«?r money 311 jjarts, and for the grtarer momf^ 20-1 namely 102 

(Mirts of earfi. which \x>u write above the munii's, ns i« sh^^mui In the jjnrihhun, 
AjkI if you wish to mix 10 pounds aiwl -5 tninc-es arul 0 pennvwiights of alloy, 
that LM ^-i|l0 iwmiids, then ynuj do as we taught with couqjaukfs. namely you 
ai:]d the 3ll and tlic 102 ^md the 1U2; thm* wiU lie 515, and ytm multiply the 
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16 by' itB &iictiout iherc will be 493-1 i>priiiyw4ghtii th^t yttu will multiply by tJje 
3114 flJid the 102, and you divide these [yrmhieiii by the 515f ajjd with the ; 
the quotient will be j |~S 2 * pt^^rids of money thni is with ^2^ ftiid in thia way 
wt? ciui still by fijiding shares of tlte first iiKiney tind the shares of tlte reituuiiiug^ 
umnely for tlte remaining pounds* you HubrniiTt the 4 that is ovf^ 

the S from the 5; there reuKutis 1 whidi. licamst* I i» not divisible try' 2. you 
subtfATt the -1 from double 5; then 6 remiMiis^ of whidi half^ nanidy 3t >iou pul 
over the 5 of imother fraction w'hich has denominators 5 
double five you the 2 that von iuld to the 57 thnt is ov^r the 103; there will 
be 39 that you subtract fh™ the 103: ihcfe renuiius IL. You take half the 44 
w'hich is 22 n w'htch y'ou put over the 103. And yuii a^ld to the 4 that is over the 
15; thtTL- will be 3 pennyweights which you subtract from the 0 pennyweighhK 
which are in the total alloys; there n-uiHius of whidi ytni take haJfr namely 2; 
you put It over the 25, and you suhtract tiie 11 that is over the 12 from the 12; 
tliere remains 1 which you add to the S ouiioes that are in the total ahoy; there 
will be ti of which [plTi^l half, naititdy 3, you put oiur the 12. and you keep the I 
which you add to the 9 pounfls that are with the h-actioii: there will be 10 tliat 
yxHi subtract from the 10 fxruuds; there remain 0 ])ouiKJSf of which half, naiiir'ly 
3 pounds. TOii put before ihe fraction. aiKi you will smiilariy havtr ^ ioa k I'l ^' 
And vou note how' we did it: wx- took half the diffenmee Ijctwwii the totmi of 
the alloy' anrJ the jvoimds. luuzvidy the ^^16 pounds; according to 

the alMwi! method vou can still put in unpciutdly from tlie two greattr iiKUiics* 
and in whatever proportion you will wish. 

On Four Monirn % the Kfethoti of 

Also ] have tnonit^ W'itJi 2 ouiict^. and 3, and aiid 7, from which I wish to 
make niuney with 4; iiHUvd according to the prk^r method you make uiiu nnmey 
of die two lesser iiHtnit^. luid another one of the tuo greater inaiues. adding 
them equally or propoTtionally, and operate afterwards in the order written 
abuv'c. And if wu wLdi to do this by tlK' method of ailoys^ tlK'n from one of the 
lesser monies ami fruin anather of the greater you make one alloy^ fliwi from the 
twxi remaining you nrake another; v^x- therefore make from that whidi is wdtli 
2, and from that which is with 7* oiw alkwi', and thtTc will lie 5 pountls in the 
total, namely 3 pounds uf that which is with the 2^ and 2 poumis of Thai whidi 
us with the 7. Suuilarly from tlic remaining you make another alien’, aial tliere 
will be 3 pQUiuU in this totals luuucly 2 pomiifr of tluit whidi is ’with the 3« 
olid one laiufid id that w'iiidi id w4th ths' G, and thus 6 pounrLs arc muted vdih 4 
oimces: if yim wisli to reduce that sum to anolher, we say 19^ then yxai multiply 
the 19 b^' each of tJic afoAsaid nui]ila.’.irs, aial yOU divide eacli juralUct hy die A; 
the quotients will be |7 jannula of the money that is W'ith f Jie 2^ afnl ^4 ja^uials 
of that which is with tiie 3. An<l |2 jsjunds of that whk-h is with the G, and ^-1 
pounds of that w'hidi is adth the 7. But if vxju look to have poimcls i^'ithoiit 
fnu'tkai.Sn tlu-n you put In the lirst alkiv' twice, and the tiecoiid idiuy^ tbAv 
mid vou will haw & pounds of tlu^ money that Ls with the 2. ojhI 4 pounds of the 
money that is with the 7, and G jioijiiiIk of it that is with tlk^ 3, and 3 {arunds 
of it that is W'ith the G■^ and thus there ’will be allotied 19 jaiunds. 
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if you wish to ailo>' only L2 pouiid£ without b'aniouri, tJion >xm cj:UiJiut do 
tills with this ftllpVt change tlu* tuttrtpiv of tlu» ijvinoy that m with 

the 2, luid that which is with the 6; vou nmke t)»e thinl aUoyv tutcl will be in the 
sum 2 pounds, namely 1 poijEm) of each of them, aiul of the cemAiniug two you 
iHAkp a fourth fkUoyp and th^re w'ilJ he in the sum of them 4 pouiHb, namely 3 
pounds of it that is w'ith the 3* and I pound of it tluit is with the T; ne?(t in the 
t^j^esetibed 12 poutids occur ouce the drat alloy, arui the second and the fourth, 
and thus there will be 3 pounds of the moru^v that ib with the 2, ajid 5 pounds 
of that w'hich is with the 3. and 1 pound nf that which is w'ith the fi» and 3 
pounds of it that is with the 7; or in the 12 poiiwla >'ou put twice the third alloy 
and the fourth, and thus there will be 6 pouiHln of it that is with the 3,. and 2 
[lonuds of each of the remaining, and thus b>' this niethofl ar can alloy dlffenmt 
integral pound suuis. 


On Four Xfonhf H'^Aen Thrrf Are ieirfl, 

And thf Other h Grrattr Than tht Sfoney To Dt Made, 



And if from four motiies three are In emc part of llu^ alkn', nattiely thrxfi/' 
wliich are gri^at^"- w l<^ than the money to be made, and if it is Jinid, 1 Iwe 
moihey with 3 ounces, ami 4. anil 5, and 7, frotn w’hUdi I wish to malu! iw>ney 
with 6, utw] if .wu whdi to proceed b>' the allov' method, then you uiakc* one alloy 
from earh id tlie three LesHcr uiouics anil iln’ greater, iiiitiicly from that which 
is with 7; and tltcte wiQ be iix t\w lirst mixture 1 puutKls, namely ] jiound of 
that which is with the 3. atnl J of tliat whkh is nidi the 7. Ah^a in the 

seroml aJJi»' there will be 3 pounds, luiinely 1 pound r>r (hat w^bich is with the 
4, aiui 2 ptMUicbi uf that |pl^| wtiith is with tlu- 7. Similarly in (he thiril alloy 
there will be 2 poumls^ uajiiely L puuiKl of it that is with the 4. ajid 1 piund of 
it that lit with llie 7, You therefore aild (be amoujits of the three aHoys; there 
will l>e ft poumis in the total allcyv fo.*m whirJi C pmwht are of ilw money that 
is with the 7, arul Ihere is 1 pouml iif each of the thn'c remaining monies. And 
if iwi pill m uiuxpially of earli of the kwser nKmies, then j-ng put in tlw ttmt 
alka' unce, and tluf Mwonti twici-, and die ihird thjl«.% and tlien yuti wdl have in 
tlir aforeuTittpn alkiy 1 pound of the incHH^-y that is with the 3. jiud 2 poiinilH of 
it that is with the 4. and 3 pounds of It that is with iJh* 4, mifl tO jHiimds of it 
that is with tlie 7* Agidn if ivm wtdi tu make tlie proflucts uf them, which >ichj 
will put ill of (hat with the 3. mwl (hai wbirb ytoi put in with the 5. to 

the Jirotiurt of that I'OU imt in with die 4, tiUMS itwif, and there are 20 {rimlids 
in the ti*taJ mixture, then yi>u put in tlw Brsi alh^* oner, ami the wx-mnl twice, 
luiil Uh* diLnl quAdenph’^ inu will liav'e tht' ^ouglu proportiiui in whndi then' 
are Itt pniiiriH of which 11 pounds are of it that b with the 7, atnl 4 pounds 
ore of it dim is with the 5. and 2 jxiuinht are of it tiuit is with the 4. luxl ime 


pound of it that Is with tlie 3^ and i1h.' oforesiud poiiiuis of tfof le^ft^'r monies are 
in geometric proportion, namely as tin? -] is to die 2, su is the 2 to tie- 1: nr its 
the I ifi to the 2| an ja the 2 to the -V Tlierefotie the product id the I !>>- tin? 4 is 
equal to the product of the 2 1t>' itself, in order that the amoutii of the alloy is 
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reduced to 2U p<>unfis iti thin proportioD the triethod of cotapairiett 
you multiply by the Rjid the ?, and the 4* and the and each product ynu 
divide by the IS: the quotieittii will be ^1 [iKiundij of the rnonn>' that is with the 
3. Azid |2 pouiKb of it that vs with the i. with tlie 5 It will l>e ^4 pounds of itp 
and § 12 pounthi of it with tlw 7. 


On on ,4iiay of SfPtn Xfonif-.%, 


And if in an aUc^' are put se\’eti tuoukaip of whidi three are and four are 
greater than the money to be made, and the moDiefi are with 1« 2, and 3, and 
with 6* and $. and vou wbh to make muucy with 1 from them, and >'ou 
desire to p(rcx:eed by the alloy method, then >*00 make from them four alloys. 
And with the tnuiiie!] four alkis^ will be made: tliree Indeed of the alloys you 
make Ireely from three of the greater, and the three lesser, you truly make a 
fourth from ilie greater ntoiicy with one of the lesser, whichewsf one you will 
wish, and you join the four alloys into one. and you will have the amount of the 
total alloy; next you will lie able to proceed ucLordiiig to what was said above 
about this that can be ptoposed in the alloying of motazy. 

But 90 that the first tnetho<J ia better uitderstood, E shalt Indicate how you 
muflt operate. You take indeed 1 pound of eiU!h lesj^er money, and you mix them 
together; there will be 3 poiincb, of which you make one monet'^ namely you 
divide the ounces of .silver in it by' 3; there re^sutLs a money with 2 ounces: you 
keep it, and you make aiurther money from the four greater monies, mixing them 
equally oa wt did the lesoer ones; there will be a money with ^6 ounces that 
results from the sum of tlu' 5. fi. 7^ and B. divklcxl by -1. narnety by tlie iiuml>ef 
of the greater monies Therefore you i*ay, I hail? monies with 2, and with |(i, 
and I wish to make money with 4: tltat b, I have monies with 4 and with 13, 
and I iiish to make nmney with 8; you indeed subtract tlie 1 fi-om the S; there 
remains 4, and thia ninch you put in of the greater moneys; you stibtrarl the 8 
from the 13; there temalna S, and that nrnrh you put in of the lei^r mcmeyv 
namely a third part of each. But because the 5 is not inkf^nlty divbibk’ 1:9* the 
3, you put In 5 poumb of each of the ksbcf rudtiks. namely triple a third part 
of the an%l you will triple the 4 that |pl57| must be put in from the greater; 
there will be 12. of which a fourth part. uauieJy 3 you put in of each of tJie 
greater iimnies, as is sliciwn in the problem, and there wiU be 27 pounds tn the 
snUl total alloy. If truly yo/a will wish to alley' from any pounds of momcK, then 
you do as abcA^ according to the rule tlut we showed about com^MUijes. 
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Othervtise A a Xfanty [s Put In Vnequoily or /*roporftona/f^. 

Alsu tf ^tou w*ill wkb to iitakc dJLothcT money of the aforesaid nKHties sij 
that no twxj are put in ec|UAlly, tlien you do thus: you wTite down the problem, 
ns is sEixiwn here.After thiisi 3;'U4t write above each money thi.' arbitrary' uniqital 
amounts yxiu adll wish: h«iwever you write Huch numben^ abcK'e^ the lesser monies 





24G II. Libvr Abaci 


HO thai thi'y tiill make unctjual suMUi; there resulta some intejq-fd (xjinpixsite 
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iiuiiilkT which hna j>artfl by which you rmj caaily flivirlc. You put iheteforc 12 
aboy^ w hich hitH thrte unequal iih tou ran sc^Muatc it inti# 4^ and 5, aa is 
sheaxm abo\-e »i the problem; twi'h’c ih necesaiary in the alloy of the himI 

also 12 Ls. fotiiifl beraUHC of the pemnd that is 12 ounc*!S. Whcjicc the riumlwr of 
pounds an> divided by ihe 12. ajiii ivbov^ tlic 12 that whidi will remain w^ill Ise 
«uiicc-?i. Truly llic Mune wv taught of llir I(?sser riu>iiic?i, \xnj do with the gn>nter. 
You still put nlxne the given IHl KTcater niiaiicH 12 iu four iiim|UAl fnctont, 
imtiieiy I, 2. 3. mifi fit ao that tltr>^ bUt' ahovi' it in tin- prubtein. Aftfr thifi jnu 
multiply tin* nuinijer above tbe pm ksscr lumm^ b>' tlh^ lesa^r UKmicn, tLauidy 
tike 3 b>' tlkc I: there will be 3 that TOU keep, Als.> you multiply t]ie frFleming 
put number by the fgllgfwjjig irmney, luuiiely the 1 by the 2; th*^re will In-* K that 
v-ou fceet). AIhcj you uiukipty the third put iiumli4*r b>* tlie lliinJ |eK»L^r morieyv 
DJitTiely iIm- a, by the 3; there w^ill be IG that you atid lo the 8 and the 3 kept 
olnive; there wdll be 2G ounces of nilwr. You add thwefore the thret- iiuitibcrs 
abow the pul nutti1>i*iis, tiaiuelv the 1* ami 5: there will be 12, by which you 
riivide tbt> Ifi; t|rc quotient will Ix* ounces rhat you will have one part 
of (lie aJkiyv Alsu The number pul alKree the Huiiiflc^t iiuirdHT of tlu.^ grcftter 
monies, >-ou multiply by its money, namely the I hy the 3, that jxiu keep. Also 
yuu multiply' tlM." folluw'irig put number by the folJowing muney, inuTicly the 2 by 
the fi: there w’ill lie 12 that ynu la-ep. Also you muJtipJy the 3 titc 7; then? 
w'iJI be 21j thAt you keep. Abu yt>u multiply the biHt put iiumhcrni mum-ly^ the 
6* by the last greater mottey\ uamely the S: iliere will be 18 that ytiu mJd to 
lh«» 5. the 12, mid the 2i; there will be 8fi tluit you dividr ty the Hum of tlie 
tuiuilMTH above tike put numbers, wIiilIj ate rIhjw the grt*atnr mi>nies, iiacnelv 
by the 12; tin* 4|UOlkmt will Im» ^7 ouniiiii, which you wiH! have for the other part 
t>f the jUloy. After thun you reduce the said 7 liiuiilcii lo nn aJIov, Tcj the jdloy 
of the two nuaiiesT iijuuely if you say, 1 have niutu'y W'ith g2 ounce's, aiicl moiicw' 
with i? uunceSt atid 1 wish tlieiice to make tuoney with 4 ounces for tin; ie^wer: 
therefore the dilfiTejice Ik-twef^ii it ami that which you wish to make* narneiy 
the 1 minus tin^ |2, is |ll, mud this much you put in mtequalJy' of tln^ gre^ftter 
nK>nev at'cordmg lu tlie propurtiuii uf numhers put above them, namely of tlie 
niiiiiey that is with 5. ytm put in one frart from the |l, and of that which is with 
6, you put in two parts. .And of that w'hich ts with 7. you pul in thrt*^ [laria, 
and of that W'hich is with 8, ynu put in sijt parts: thfrefore you ftdd amiirding to 
tlK- company liiPihtHi tbi? 1, 2, 3, and fi; there: will l>e 12, And you will miilltply 
the Jl by the 1, >itid you divide by the 12: the quotient will lie that you 
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pul abow thf niom'y that is with & oijnctsi this sihar^ of the inu(iiL*y 

will be put into rlie alloy. Siiniliirly >Tni will miihiply individ^isUy the 2, 3t and 
6 t by tht^ |L and yo4J divide eath by the 12;: the quotient will l>« 

that yoy put Lu order above the n^iiiainijiK three monies, iM is s1h>wii alxive 
in the problem. |pL58j Ajpiin you i&ke the ciiffercnce betvi^ii the and tlte 
4 , ]uid one 1ms the proportion that will be put in the afurewritteti Alloy' of ilie 
three Icsacr ntonien:: tou divide the into XIt parts, making three parts leaser 
iMoide^s. and another III! parts, mid a thin! \ iiarts, and in order to do this, 
you multiply^ the 3 that was put above the lewiiT money by' the ^3^ and you 
di^'iiie by the 12; the quotient will be that you pul above the Je?«T money 
IjecAuse siidi a share will be pul into the alloy of the liawer monies, Similarly 
vvHi nmhiply the 4 that ia put above the money that Lh with 2 cmnrtii hy' the 
|3, and you divide by tlie 12: the quotient will he that you put above tlip 
money:. Again y'on multiply tlie 5 that was ]Hit aixi^e tlie muuey tkat is with 
3 hy the ^3; the (puitient is W'hirlt you put alxive the iiKUbey, as is show'ii 
abovit‘ in the prohltun. 

Aiul you note that berauHe we made seiiefity-seconds of the V|1 shareH that 
w'ere put of the nforesaid 7 monievi, and because the shares ore of the same 
frartkiim. namely of sevepty-seronds, there can be im Lntc^ger number of pomirls 
mmle of these saiite number; that is. you put in 57 ponitfU of the lesser mufury, 
As of it we must put in and fur tlie Sume rcMison of the money' that is wnth 
2 ounres, you put in 76 |.>nutidSh and of it that is with 3 ouneesj, you put j|i U3 
poimils. and of the money that is with 5 ounces, you put in 11 pounds, and of 
it that is with 6 ounct^. you put in 22 pounds, nnd of it ttmt bt w'itk 7 ounces, 
you put in 33 tmtindK, atiii of the greatest mrmey', yn>u put in 66 |:)Ounds, and 
thus you will havn- the prrjpfjsition. 

If, of the afiirvsaitl iil)rn'< ton will wisJi to mix; 30 ]>ounris. theu you acUi the 
aforewTltteo pounds timt \%u must put in of the afore writ ten tnouLes. luunely 
the 37, 76f 93, 11, 22, 33, iiitd 66; thenr will be 360 |iouncLs, by which ytju 
divide the prodm^t of the 3U, by this you effect the mixture in the afoirenamed 
37 ^KjuniLj, and by the 7G, and by tlie 95. and by tlte 11, jiud by tlie 22. and 
1.^' tlie 33. and by tlte 66, and you 6 ih 1 that of the le&st money, you put iti 1 
pouinls and 9 ounce?!, ami of tliat whicti is with the two uujjces. yuu put in 6 
pounds ukI 4 ounce?}, and of Che which is with 3 ouuce?i. you put iu 7 pounds 
ami 11 omifp?!:, and of the money that iij w'ith the 6 aiineew, you put Ln 1 pound 
and 10 ounces, ami of it that is with 7, you put iu 2 pounds and 9 ounce?!, and 
of it tlmt is with you put In 5 jimiindM and 6 oiim^cs. 

(On a Murt H'ith Tu'o Hunfired it/onres.j 

c'ertaiu tiiau Las two hundred forty monk?}, of which the hrat is with ^ cif 
one oimce of silver in one iKmml. the siKxmd with mmiely third with 

the fourth with and so on alwaya in ord^ for ihe remaining monicM; 
tllKTe will be ^ tnort' up to ilie last tnouey' which will l>e w'ith iiAinely 12 
ounc^v of silver; that bf how much uf the iikuities will be silver; from thme he 
will w'bih to iiiidce a iiiom^y wdth ^2 tmuces: it b Hought Iutw iiiiirh he puts in 
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19 221 ’ 

±» . 


ul each ipnnp)' vhifii b dc5neil nbo^'e. hou' mucli id mir (uirt millet h« put in of 
the lc:$^T inaiiM^ti, and uiiirii ju ajiutlier of the moniev: nmrcovier W 9 

ishaLl indJeate Ik>h’ he uiusit do it, berauHe in the mixture there are put tiiauy 
moiiiesp; they that yield the niuney are snmmH ftrl»itrariiy In order from the 
least Up lo tliat out’ gf them that is letis than ^2 osmcis. And there is the sum 
gf the eighty that Iasi gf wltk-h is ^ of one ounce of silver, ami the silver 

which is in the 80 monies is added in order, natneJy we add 1 twentieth of the 
first money, and 2 twentieths uf lIk* second, ami 'S twYintietlis gf the (bird, 

-L and 5, and w forth in order up to 80; the sum of the twenlKthii is found from 
the niulliplication of 40 times 81, as iu the hml part of the twelfth chapter will 
be demoustrated; the mukipUratioti indeed of the 40 times the 81 twemieths, 
IS namely 2 times tJic 81 ouxices, which maki: lfl2 ginicefl, and thU much siwr 
is in the 8(1 pounds; therefeire you divide the 162 Quiices by itie 80 pi>unids of 
money, which yields [plSflj ^2 ounces of isilver Ui each pound of the 80 pounds 
of maney; itiis ^2 ounces ytm put in one part of the alky, jujti you sre how- 
much Sliver there Ls in tin? remaining one hundred sixty monies; you see how 
uiucli w'hcn you multtpiy 1 plus the 2411 twentieths, riamcly 241, by iialf the 2'10. 
namely by 121); and from the prudurt you aubtrm't the 162 ounces >-ou found in 
the 80 poumis of the lesser monies; the product of the L20 twentieths, nnmely 6 
Limes the 241 ounces, Tixahc^ 1446 ounces, and the amount of ounceu of ruls-er in 
the 240 monies is put down; from it >-oij subtract the 162 oum^fti; tJnTC tetnuiu 
1284 qniJCiees, and tjua much silver is in the 160 ]M.iimds of the j^reater; therefore 
the 1284 is dmikd b\^ tlHf 160 yielding ^8 ouiici?s, and this much edfwr Is in 
each pound of tlie greater inonica. Therefore you put the for the otlier part 
of the hIIuV’, and you put tla^ |2 betwiTn the ^2 juid the ^8, as is shtiwti in 
the diaj^am. And >-ou pul alww tlie llie dittavnee between the ^2 and 
the ^2, name]}' And you put abfjve the ^2 the difieretwe between the ^2 
anii the ^8. namely ^5, which is 221 fortk’ths; you put the 221 aliuae the ^2; 
therefore of the kisser monies you pul In 221, Chut is ^ of i»c]j. aa there are 
80 of these monies, and of the greater monies you put in 11^, that is of each, 
there are 160 of tla.'so monies; next so tluit you know- luiw much of each be 
must put in integers, you retluce ^ himI ^ to the siune parts; yuu tlier^fore 
double the 221 iiiaking M2, whk-h is put ov'ct double 80, maklDg tlHerefore 
Ilf well lnsw.*r inotH’v you put in 412^ and ttf em-h greater imnM’V you pul in !9, 
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Hrrr lifgtfift the Seventh Diatinction 
on Rules for Ali:iing AnnlogifUf Things, 
fOn u Mfin H'ho Sells Two Pieces of Gold.j 


A certaiu man fmrts with two ^liirees gf golt) which tugecher weigh one iHiund; 
he nelis otie piect> fur tli« price of 6T per fxitiiid; he truly sells the other 

for 60 liezanta per jkiudcI; he has hcrtrever from both pieces 56 ijezants: it is 
sought how ttiuch is the weight of emdi piece. reduce the prohiem to the 
rule frjr the alloying of mone>'. And it is said, I have oiiie money vrith 67 uimees. 
an<l another with 50 ounces, and I w'Lsh one poutni of tnuney from tliirm with 
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<56; by the inofiey rule the demotutratioit u ibun: oAisely. tlie difierence that is 
between the 5U and the 56 that is 6 is put abwe the 67, and the dif!feren« that 
IB betwneit ttie 56 add the 67^ naiiU'ly is put above the 50; and the 6 and the 
11 are added; there will be I7t and ttw? 6 and the U artt inuhipikd by the 17; 
ilie quotients for the amount of the more expensiw piece will be ounces, 
and |-37 ounces for the amount of llic less expensive piece. 

j4ijo on fhc A/flfi IVAo SelU Two Pic.cr* of Gotd. 


However if it b said that hi±i two pieces wvigh 11 ounces, and they are 
HUdilarly sold for 56 bezants, then it w'il] be done thus: namely^ as is sakl. the 
11 ounces^ are worth 56 bezants; how much therefore are 12 ounces,, namely one 
pound, worth? Tlie 12 U multiplied by the 56; there will be 672, that ia divided 
by the 11; the quotient will be 6b iL is now said, f liave money with 67 ounces^ 
and money' with 50 ounces, and you wish to make money with ^61 ounces, and 
he operates afterwarcLs acicurdiug to the said dtxrtrlDe, 

(On thr ^amr.j 

Also if the piece wdll weigh 13 uuttces, then the 12 is similaiiy tnukiplied by the 
56^ ami divided b>' the 13; the quotU^t wilt be ^51,. and it is said thus, 1 iiavt' 
money with 50^ mid money with 67, iiml I wish to make money with '^5L and 
thus you ran do with three or more pieces. Howewr you alw'a>'8 provkie that 
the prices of all pieces are reducetl to the same sale amounts, a» wx' did with the 
prectHliui; pieces. Namely, as we put it that the two piceea were both 11 ouncre, 
or 13, and wc reduced them to the [vice of one pound it w^as jsaid that 

a puunfJ hi worth 5tt nr 67 hpraiit^i. [pl^] 



On a Mon H'ho ^u^r# 7 Founds of Thvtt Mtais for 7 ZJenart. [2] 


A certain man buys a pound of pork for 3 denari» and a pound of beef for 
2 denari, and tridy a pound of goat meat for ^ dcruiro, and of tbr three meats 
he has 7 pounds for T denari; it is s^iught how much of cotb be has wh?cn for 7 
denan he has 7 pounds of meat; therefore one pound of meat is worth 1 derwn: 
therefore [ have money with 3, and money wirh 2 i atwl mtiney with and \ w'iah 
to make money with 1 ; this is done areording to the aboTi-esaid doctrine, namely 
you wid the 2 and the 3; there will be 5; >'ou put the difference Iwtween the one 
and the half of 5 above the 5 * and the fliffereure that be hetween the ^ and the 
1 . iiAinely you. divide by the 2 : the quotient will be J which you put above 
the 2, and another | you put above tlie 3, and >x»i aild the two fourUis with the 
abovewTitten J1; tlhcre vrill be 2, and you multiply the 7 by the ^1; there w'ill be 
110 that you divide by tlic 2 ; tlie quutietit will be and thb many pouiitb l&o 
buys of the goatmeat. Also tin.* \ that is put abov'e the 2» and that w'hlch is put 
abovx the 3, >tju multiply by the 7, and you divide hy the 2: the giKitient will 
Iw ^ nf oiH- ptiurid. Mid this amount lw‘ buys of each of the n^maiiiiiig mcats. 
AikI if TiTiiii will wish to haiT each meat in the prescription unequally bmight. 
then you put it arbitrarily bo that he buys I pound of pork for 3 ^lennri: there 
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renuOnfi 6 pounds for the reniiiiujnj; two mealii for -i denuri, both of which are 
worth I of one denaro jier pound. Tbereforc you say, 1 have uioiiey witli 2. and 
money' with and 1 wuh to make G pounilf^ of money with if yxju Law 

to do it by the previouh teciinique, >i:m find that of the iKivine nieut lie | 
of one poun^Ls for ^ of one deimrtj, and of g^tmeat for |2 deuari, 

and thus he has T pountLi of incAt for 7 denari, ha was soui^ht. 


li 

nv 


jii 

1 

1 


On a Merchani Iranian Ji'fi* Buu* Apple* and /VarJ. 

AltKi a merchant w'oman buys 7 applen for 1 denaro. imd she -si'ILh. 6 for J tleuajfit 
and she buys 8 pi^firs for I dei*»ro, mid she sells 9 for 1 demiro. mtil s-he in\T3la 
LD denari^ an^l thr profit l» I rlenaro; it is sought Uaw much she invests In applet 
and how' inu< h in pi^irsi it is done thus; if it Is put that fihe ttic IG Ji^nari 

In appJe:!^ tuunely you niuitipty the 7 by' tfie LQ: there will he 70 nppks whicli 
she sells i>ix for 1 denaro; you divide it by' the G; the quotient will be ^11; you 
do similarly fur the for wLlrh vou jmt it that she invests in tln'in the 111 

denari, and you will see how iiiuih thcnct' slie will hmnj for the iH'ani: you will 
multiply therefore the 8 by the liJ, and you divide by the 9; the qiKitieiit will 
be ^8 denari, and vou sayv I Lavo money' with |ll, xuid money with ^8, and 
you will wydi to make money witii lit that lA, adding the profits miil capital, 
you pm alvove th*' ^ IJ, Iir«>rciing to the nlmvewrittr?!) dortrinei tin* ^liffiTeiJce 
1>etw¥eu the ^8 Hnd the ll, iiaitu'ly' 19 ninthu^. Alternately ytm put alHiv'e the 
58 the difference between the 11 and the 3 IL luinielv J, and you add the fi 
and the IQ; there will be 25, and you multiply the 10 Iw the 19. and you divide 
by the 25r the quotient will be |T rhuuyi. and this is the aiiiaunt she inv’esis in 
pears. 


On thf It'pnlt (j/ a iabnrer on a f'erlam Job. 
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A certain iimu receives 7 l>cziiius in a month for his Ulwrt and if some of 
the tune lie does not lalsir. he pay'K luirt d lieziuits 1^- a mcmihK' rule; lie stays 
for a month, Aimctiuies he labors, .'wunetirnes 1 m- does not; thus he has I bezant 
for when he laborcfl, dmcoimttiiji; when lie did not lalM^r. It is suuj;|it how mucJi 
in the iiKUith iw labannh miii liow much not: you do thuK: you mjd the day's 
of the month whirh are 5th nttd tlw* 7 bezanCB. which will be firofits; there will 
be 37, and from the 3U you subtract the 4. by which it will be jreducefl if la? 
dcH^s not labor; there rt^inains 2b I'fj, \ho to the 311 you add the profit that 
he tiuikes. natnely I he 1; there will Im- 31, and you say. I hiiw numcy with 2&. 
and money w-ith 37, and I wisfi to make from them JU pounds, itaiiiely iIk' day^s 
of the tuoutb, which are 30 to 31; this is done by the alKivesaMl dcHirine; the 
tliffereuce betwwu tlu^ 31 and tlie 37, namely 6. ymi put aUive the 26^ aufi the 
fhifrireiice Ix-twie^ui Ihr jpHilj 26 and the 31, namely 5, you put abovy the 37; 
therefore it evidently apjicars that five parts of the iiK.uiih he laboreil. and six 
parts he did not lataa. When the days of the mouth, nmnely 30^ ^re divided by 
tlie parts accurdiuK Eo the tnerthod of conqMUUCH, tfiat Is y'ou itidd the 5 the 
6, there will be H hy which you divide tlie prmluet of th*'' 5 times the 30; the 
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<liK>tkiit Viill be ^ 13 Mild thiH AioiMuit of dn}':! tlie man worked; ^luiUrly 

yuu will inniti]dy thr 6 by the 30, hiuJ yoti by' the 11; thi" qvjotient will 

be A16 days in wiikdi ihe nAmod iium did ikot wxirk. 


[f,>n thr St^parutt&n aj 20 into T'lu'o Parts^ 


i separated twenty into two parts, jwid ] took of our* and j of the 
aiai 1 added ilieiu to 20 . atid of the total siini I took away' a flfUi. and there 
roniaiiHKl 20 * If. fnun luiy huiii | of it is subtrarW. rhen there reniAinit J «f it; 
therefore | of the wune mjid is 20 , Iwiwia' | of any stun b one fourth of | of 
tint? sajnc sHJiiK iln^ndori^ ^ of the Ibw^l sum b J of | of it^ and J of It juaJeei^ 
j of iht‘ first pari, iuul j[ of tlic second part: this therefore understood, if you 
spptirato 20 imo tht* two parts, 20 and 0 , and if yon will taki? | of the first jmrt, 
and g of I lie second, there results more I him ^ of 20 . Again if ytm wifi lake 
of the second iwt, namely of 0 , aiid jf of the first, tlien there resulLct A tjf 20 , 
hilt wiien you will take | of the firm of the sought partition, and of the oilwr, 

there will re»iilt 4 of 20 ; thetrfore I luive intaiev with 4 ^ tucUHW' with 

4 of W- and 1 whih to make money with ^ of 2 U, and as they are parts of one 
and the iiiaxne nimilwr^ namely of the 211, we I'an iiitUfh.'retitly say, I Imve motK'V 
with and inoney with lUhl 1 wLsh to iiiukt' iiiouey with that hit 1 have 
money with 6 . iukI tnonry with 3 . mid 1 wisli to iiiakt' 20 pounds of nioiMy with 
ti iLsing the iliBcreiice melhotl; oiirl yiHi find tlK* first part to lie | of 20 . itmnely 
12 , and the apcoml p^urt ^ of 20 ^ namely 

And if It is projiosed that tln^re will reiriHin 19, tlieii from the fixed siim is 
subtracted nnd you Aild to the 19 otie fourth of it: there will be ^23, that 
is tlie fixe<l sum. from which if you subtract 20. tlw»re remainn 3^ whkh. if you 
denominate by 20+ munely you dbide it \}y the 20. then the quotient will l>e 
and thus >'oii havt* money with 4* nndi uiont^' with and ytm whdi tn make 
pounda of tnuney with that is, [ hii\'e mokiey with 16, and with 6, 

ant] E w^i to tmdu^ 21) pmitids of tnuney' with indeed you put the imrmuted 
differences alKwe; you find tlw* fim fMirt to lie of 20, namely 6, and tlie si*rotid 
part to be iianiely 11, 


7 

3 

16 

t 

G 

) 


[On the Snrne.J 

Ahio 1 :ieparuttxl 20 into three parts, and to 20 1 adrled | of tht^ first part, 
diid I id the sct’oiid, and ^ of the thiril, and fmm the fixes! sum I took away 
line sixth of it, and therr remniiMsI 20 ; tlic Jil]Kwi-sai<l h ilieriHfote fouml in 
tlie tlemonstraiion, that I of the fixed stum Is I of J of it, iianioly of the 20 ; 
thfTpfort* I hvkvo monry with mid nHiney with i, and money with miri you 
wiiih to make inoatw with ><nq will bi? nhie in the iKJsed prolilem to find tlic 
aiurewriiten iimta h>' tlie afurtviaid diK'trine, and t)ie secnml ]mrt will lie in Hiiy 
pruportkui you w'LsJi to the thirrl [>art. 
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On a Man Who Unyx 90 JUodia of Fii'e <?rain** 

A ceiituu mail bu>'s ill Coiuitazitmopk? 9Cl niotiiu of com. millet, beaua. barlc>v 
aiid lentils fur ^21 Naniely by the rule thiAt one hundred inotliA of corn 

is sold far 29 bezHnlii, barley truly fur 25 l>e'/iiJit;s. millet however for 22 
and Ijeans fur 1!$ bezant.4. .4ncl lentibi for lb iK'zautJi. It in Kuu^ht how much he 
buys of each grain; you do thus: y'ou inee how much 100 modia of mixed graiiiii 
are worth when 90 modia of ihein lue worth J21 bexaiits. As yim knuih' tlib, 
you multiply the 100 itiodia by the ^21 I'jeEaiils, and you divide by the 90; the 
qiKttient will be |^23 beKantH fur the price of one huodred nuHlla. Whence in 
esrder that this pr^lem is rednixHl to alloying money' it is said, 1 have money 
with 29 oimoes. and with 25 ounces, and with 22. and with and with 10, 
and from these 1 wish to make rnotwy with 23ounces, and to mix 90 pounds 
of it; tlierefore you write the probleni in this manner, and you add together the 
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prices of the more costly grairiH, namely the 29 b^fants and [pi62] the 25 hesaiits: 
there w'ill be .5-1, and becausr the ino grains are luldeil lugirtlier, you divide the 
M by the 2; the quotient is 27 frcim W'hicli you subtract ihe ||23 bu^cazils; there 
ntnains ^3 ber.ant't which is the portion of the three other graiiLH; tlierefore 
TOU divide the ^3 by the three grains; the c];Uotient is ^ L that you write aliove 
tike 22 bt’zants, ami the bexauts, imd the IG iK-xaiils, aa is i^hown in the 
illiLStTAtion. and >'xni add together tiie prices of the other three grains, namely 
tike 22, 18. and 17; there will W 56 timt you divide by 3; the quotient will 
be 118 iirhich you subtract fr^un jj23 leaving w^hich is the portiou of tlK^ 
inore coatly grains; thrteforr >tju will divide the ||l b\' 2; the quotient will be 
j^2 that yxHi write abow the 29, und alx»v^ the 25; From this description tlie 
problem ia reduced to a company ]irobleint namely that one puts in ^2, and 
HiuitlH.'T th<' same^ and the third puts in and the fourth and fiftti tlu^ Siiine. 
aitfl tlic pitjfit Lh 90 modlu. Whence one hundiwi eight Jis must be made uf eadi 
iLumber because in 198 is fduud the least conuuou detiomuiator of the afort^id 
fraetkkos: and you write each of them alNme its numlier, and thiLS you w^ill have 
267 allow the 29, and above the 25, ami 122 abtivc the 22, and the 16, aud 
the IG; these are wldtid together, namely the 2G7, the 2(i7, the 122, tlie 122. 
and the 122; llierr will |je 900; you rnake the mult iplication uf the 90 inudia bj' 
each of the pniscriiM^l niimtieni, wnfl yciu divide each with the rule for 9U0, And 
lieciiitiH! 90 u ^ of 900. yon take of the abo\T?writleTi iiurubenj!; for the ^26 
miMlia of corn the quotient will be |o ^q ~ bezajits, and for the “2fi uuidm of 
barley will l>raant#. and for the ^12 modia of millet wnll lie |?) j^ 2 

bezants, aud for the ^12 inodia of lieans w ill be |j, 2 liejtftiils, and for the 
-3 j 12 modia of lentils will 1 m? J 
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Xforr tin th^ PvT^hnift! d/ G'fdidJ. 


TYuly if vt)!! will prcrpont* buy uj>ri)iijfilly of earh of th^ afbraaakl giAitus 
otbf^rwist* tliftn we said idmT in rnixine inotiey unf^uaJJy, tbeii wish to say 
this; it is worthwhile to iioKT thr HaJiH* pmblcm triply; therefon! you put it that 
he bull's of one of them howeiiTtT mnih jou wish. Jii order better to ccMtipleto 
the result, you put it that 5 niodui are svild bom the griiin w^hich is worth 25 
ticEanls for orur hundnsl ntodia because tht' 5 im'Miia are worth |l he«anls, and 
the 5 modiii are subtracted from the 90; thcfc mnain 85 mudia, and the 
is subtrartetl frcaii the |21? there remain 20 bezauts. It only remains for us 
to mix tlm niodia among tlie remaining four gnuns for 20 bemntS- Whence 
you put arbitrariiy of it that is worth Ifi iM'aautw per hundred modia: he buys 
25 iiiiidia that are worth -1 bezants; there remain 60 modla to alloy with the 
ri'tiuuuiiig tiiree grains for 16 bezants. Again >tMi inulee arbitrarily so that he 
lm>'S 10 mridiA of it that is viiortli 18 hf'zants for one humlnd iiiodia, ajid 10 
tnodia are worth 11 bezant; wiience the 10 is subtracted from the 60. mkI the 
j 1 bezant frrjui the 16; then.* rernain 50 JittHlia for the alkiy' md j[n bezants for 
the alloy of two gmins; one hundred of one of them are worth 22 bez^int», and 
one hundred of the other an* worth 29 l>ezants: therefore It is said, if 50 modtaof 
two mixed grains are worth | I I i>raaiit5, then how rnuclti are 100 UKsliu woTih? 
You will tmiUiply then tlw 100 faj' the ]|l b and jwi dhTclr by the 50, that is 
wu will rhiubh- It, j28 lw> 3 tnnts will be the quotient: therefore you stty, 1 have 
n>oney w'ith 20, imd rimney with 22, nnd I wish to iiuike hmn tbnta 50 pounds of 
iimney with §38; the jifijrpwriltni aUoy' is desrribed a» ifi brought forth above; 
you lake tti«‘ diifereiicv l>etweeu the 22 and tltf namely |6, and yiiu write 
it above the 29, uiid you iakr the difference Ijetween tJie ^28 atkI the 29, vtikh 
is >ou put it iilH)\e tlie 22. and you iiutke membern^ shares of the J6 atul of 
the whidi have sum 7; yt>u liivide the multipUcation of the |& by the 50; the 
quotient will be miHlia, and this miirh he bin's of that which Is worth 20 
bezatits, and agniit >>041 divhie by the same 7 the muJtipLicatlou of the ^ bii' the 
5fh ttie quotient will lie mociia. uimL th» mu<di he bus's of that which is worth 
22 bezants, [piai] 


Af DTC flU the St^tnr Gttims. 
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Truly If it will be proji^ised that be bu>'s arbitrarily of tlie grain that is 
'2!l, Jiiid of that wliirh of 25, ime fuiuih (>ikrt of that w^hldi is 29, anti Ik* iiuya 
arbitrarily of tliat w^hk'h is 22, utid of lluit wdurh is 28, one fijurth part of the 
same 22, mid of tliat which is L6, one tifth of tlmt whidi is 18, and thus is ha<] 
aiTohling to tbi' iiliowwtitten condition!* 9U mwliH from the fiiT groins for ^21 
iiezants: it is done tJius as is wTitten in tlie problem that is displa%'ed iieltiw; and 
berausc he hnv's of that with 25 one fiairth |Nirt of that with 29. he ihereforE 
buys only uim' fomth of that w’kh 29 that he buys nf that wdth 25. Whence 

T r 

is put abcae the 29, and 1 aljove the 25, and the f is uiultlplied iiy tlie 29; 
there will be IIG. and tlie 1 by the 25: tiien* will be 25 that you ruid to the' 116; 
tlwre will lie Nl that you flidde by the sum of the I and the I, naiudy 5; tlie 
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quotient will lie bezant.s^ iuul there .ire a hnti^Jred mtMlia of the afon^abJ 
mixture of the two >;tiuji5. A1s<i by the same rule^ he will buy rtriutrarily with 
22+ ftjid frujii that with 18 a fourili part of it* and from that with IG a ilfth of 
that be biij-s with 18; it bi ;fou>^hl what is tb*" li‘aMl coniniou ilenoinitiator of the 
^ mid j; it in amiH'ly 20 that is written abu\T the 22. and you tiike one fourth 
jMirt rjf it tlmt is 5+ arwl jtou w'riie it rtlx>w tlie 18+ and {tgaiii >’dii tiike ^ of it 
thiit t!« 1, and >thj put it al>tn'e the 1G+ niid >*ou iiiulLiply iiu' 20 by the 22: thert- 
w'ill l>e -I-IO, whJ 5 tiiiu's 18: there w'ill be and one times 16; tliere will i>e 
IS that add to the 9(1+ and the 1 Kl; there will be 5'(G tliai jiDu fijvi<le by 
the sum of the 20 and the 5 and the I, namely li 3 '^ 20; the quolienl wdll be 21, 
and n hninlred mu^lia of the tbriv remiiiniii^ ^tuJiis are worth thi!^ nmch inixefJ 
111 the sabl proportion. Becau:^ of that, when this prolilem is re^Jui'tsl ki the 
alloying of nwmey, you say+ I have irairiey with |28+ and mtiney with 21. and 
1 wisli thence to tmike 00 poun^js of inuaey^ with ^213 Eeunres: thU idloy you 
lieaire to make; tlie alloy is d<s»rrilHHi according to the art with the technicjui^; 
yon multiply the 2H by the fj+ nncl fuld the 1; there will be 111 that you 
multiply by the 9 and tlu^ 2 ihar are nnilef tlw+ fnw tiim with the 33; thetr' will 
be 2538 tluit you put aboiie tlK* 28+ Also iimltiply the 21 by the 2 and tla* a 
of the liraclkm with 23. anti by the h 5 of the fraction with 28; there wull be 18tK) 
tliHi jon put above the 2L Als^t yon multiply llie 23 liy the % and mid the 5, 
ami sou multiply hj,' liie 2, and add I he 1; there will bi' 125. and you multiply 
b>' the 5 that is under the frac'Tion that is w ith tla* 28; there will be 2125 that 
yon put nlHAi' tlie |;^,23, anti a^^alu yxm mij. L lmvl^ ruoury wdUi 25:{K. jiud lUEUn y 
w'ith 1890+ and 1 w'ish to make tliencf DU pounds w^ith 2125 oiukiv: whence the 
fliffpreruT betwern the ISjMl and the 2125, namely 235+ in put abine the ^28, 
iuii:l live dLlferi'Ure Ix'tW't^'ii the 2125 mal the 2538, namely 113* is put abcAe the 
21* as is show'll abewtr. You add then the 113 jukI the 335; there w'ill l>e t>lH 
for w'hkh the rule is with it the product of the abtAx^d 9t) modi>i by the 
235 is divid<Hi. and the c^uotieiii will Eh? lIji^ kuui of the two Timdia of the graiiLS 
added aho>Te, imniely of 29 aiel 25; init as one part is <lividnl by the otlier, mu 
multiply the aforewTitteti prtMJutt+ namely of the 235 aiwl tIw 90, by liie 1 that 
is nhovt' the 29 in the illustration, niid yini dis-ide by the sum {»f the same 4 
and tiie 1+ which is put above the 25, that b by 5, and w'jtli the aforewTitten 
fhictioii, namely with tlie ■ 3'he rule for !XI in the ftibcliuni b the same 

fill one ucixl not then multiply the 235 by rlielMl. but rather yiiii avind thi* 
labor, as in the sajne [darn* you leave off the labor of the divbiim of the same 99. 
and tlwre vrlll nmiaiu imly the 235 to multiply by the 4. Anti di^idiiu; with tlie 
frtim whleJi still ynm will caii^-el (he there will renudii the 3'15 divah^l hy 
the 9; the qiailient wdll Ex' ^2G niodiii. and this mnrh he bus's nf that with 29+ 
.Alsu ill tEie EtHtne way and order ^laj multiply the 235 by [|h' 1 which is alnwe 
the 25; there will Iv 235 that you similarly divide with the (piotieiit will be 
jjti. and la‘ buy's this mueh of that with 25. Afiidn an will U' hiul amouiits of 
the remninitig tJuw [plGl] ftraiiis ;u]rhHi to^^cnlter, the -113 is multiplhsi In' the 
90 modia. anil b divitJed with the but as tliey are separatexi fruiii eatJi 
other, the product of the -113 and the 90 is multiplied by tlie 220 that b put 
abixT the 22 , and is <lrvidisl with the snine rule^ Tianiely w'Uh by the 
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25 thai b rlie .sum of the ^ctK- 20, and tliEi 5 Uiat u abiTiLT the and the I 
wliich b above; the 15 , nnd \bm thi=:>- sre nil tirran^ed optiinAlly m t!ip fmrtum 

b liAil the iLiiiiJuut of it that he Ihivi^ by the nilv of 23; but 
again as it is ckwily ween with ibt' aforewritteti iJO* there will he ^ under the 
fraction of djvijrion: yon take ^ of the tlint Lh 1(1, aatl you rnuUipLy it by the 
113; there will bt^ -113(1, iJmt you inuUiply ngmn Iry half of the because y-ou 
end leaw off the J which hi In th('*frticthJtj: tlwre will be ‘413110 that you divide 
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with only; tlupre will be j| ^| -i-l infHha, and this much he buys of that 

tif 22. Again, na yiru haw tluU whkh lie buyi? of 18. you multiply the il3 by^ 
the 5. tiamely by eigl)tit*n partJi of 90, tMvaiiHr it is pocwible to omit from the 
said dtviskHk, ruunely from the ruk* for 18, that b that you 

from the frartion: ihnrr will remain ami you divide tlie produot (jf the 

113 ftiul llw 5 only wirh it, and thtm >xm nmiuply by tlie other 5 that w™ put 
iibo%-c the 18; the touU pr^Kliirt is lU32<!i that you fliviilc with j ^ the quotient 
will bet 11 modia, and thbii iiiurh tie buytf of 18. Also as you will tiaw ttli* 
amount of it that he buy's of 10, you muliipty the 413 liiy the 5. uaitady by 90 
eighteeuths; there will lie 21W>5 tlint you uiuUiply by the 1 that b of 16; tlieti' 
will be similarly 2065 that you divide with i!u* ]rS-i§: the quotient will be 
luodia. Rfid this juurJi he buyu of tlint of 16, as is aliowu in the illiLStration. 

Ofi a Bell Sfnde from Five Afetah, 

A certmn man wishes to iruike a bell with ftAt* tuetnls, of which a hui»frvd- 
wYight of one nuial is w-wth 15 |x>urKbi. arJolHer truly 18 ^KiundHt mid ainHber 
20 pounds, nnothiT truly 27 pounda. and anotlM?r indenl 31 {louiuLs; ho tbents 
fore makes a bell from tliom that wieighs 775 rolls and costa ^153 iMiundst; it m 
sought liciw' nimfr lie puts in f>f each metiil, arai y'ou con do all of thin b>' tlk^ 
afufrsuid nik of gmius. Hut tii tinltcr to urulcrstanii it ricarly, wx' we it with 
775 rolls of niixtsl mtiiil wurth Jl52 pouiuls: how luuch 100 rolb, munely ou4^ 
huiHtrefLw'eightr are worth bt Hin'ti thus; wlwn yoti multtply the ^ 102 by the KJlI. 
there will be 16275 that you di%'kie with tlie rule for 775 whicti b j|; tlu' 
cpirjttient is 21. As this |}rol>loni k ri^lmvfl to the nlkwiiig of ituuiieii, it is siiitl, f 
Ilh\x‘ money with 31, ami iuoik-v with 27, iiial inuney with 20, and rtioiay with 


il ll ll ll 

■2* 5* 

ifi IS 20 27 31 

f^isr 21 ^lia 

18, and intHiey with 16, ami 1 wish to iiiaki' of them 775 poiiiidH of tiiuniry with 
21; not forgetting idl Kltuilar lieuionstraiion.s of alloy tug, ytm find «Jttt btm' much 
he puts ill the ahirewnid liell from the Kniiie 16: :^^1ST ridk li>r JO ptiunds and 
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1 Mjldo anti tienari, and 187 rolls of ihe Haim- 18 for 33 16 soldi 

And 1^4 dnnAri, iUs<.> j^l87 rollw of the iiiuiii' 20 for 37 pt>uiid>t. IL soldi tirid 
^6 denari, aimilnriy ho puts ^ lOS foils of the sAmo 27 for 28 pounds, 10 si^Jdi 
and ^8 dcnajri. and ^^105 rolls nf tlte H#mic 31 for 32 fxmnds, 15 soldi and 
^2 denari. And if you will wish to put in the aforewTitlen trt'll unetiually of 
each metui, then you do acrording to tJiat which was done tn ihi* purrhosp of 
the 90 tuodia of five graitis we deiwmHtTatpd above. But if >tju w^isli to Ijave all 
(d tliiM in an intcfp'ol number of rtdls. then you f8>erate by the incthf>d of 
and j*ou will have 60 rolls of the cheapest motal, 150 of the second, ItW of the 
thirds 125 of the fourth, -10 of llie most costly^ aiu] this can yet be varied by the 
alleging of diverse integral nmnl^ers. and tlje price of the firs: metal is 9 poundH 
and 12 sotdii the second 27 pounds, the third 80 pounds, the fourth poiiiids 
Olid 15 soldi,, the most expensive 12 pounds and 8 iiokli- [plii5] 


Qji n 3/an Thirty BirdA Thrre Kmds far .W fJenan, 



irttir fitf jifwr 

^ i * 



A (XTtain man buys 30 birds wbith arc ptirtridges, pigeons ami sj^mrrow'K, for 30 
denan, A f»inridge he buy's for 3 demafi, a pigeoii for 2 detiari, and 2 spamiws 
for 1 deniiro, naniuly 1 sparrow' fur ^ denaro. It is sought lujw many birds he 
buys of t'ttdi kind; you divide the 30 denari In' the 30 birds: tl»c (pjotient w'ill 
be 1 denaro. You thetvforr say, 1 liave money' virith and iiionoy with 2, iukI 
inorwy with 3, and I w-istli to make money' with 1, Indc'cit in similar problems 
the procee^lmg in by tlie iiirihcKi of idkty's, os we have an iiitegriLl niiJulH!^r of 
Idrds- Therefore, so that the liu^apest kiuri of bird 'is equal in nujiiilH'r to the 
most expensive kind, you soy+ 1 haw moitcy with and money with 2 , and 
money with 3. and 1 wish to moke itioiiey' witli 1; that is. I havx- im:>Dcy with 
L ^tl inotkev with 4, and titoney wdrh 6, and I w'b>h to iiudu' money with 2; 
you moke of the aparrowK and the tunrtridges the first allm.ond there will be 5 
birds For 5 flenori, nmnely -1 sjjarrow's mid 1 tuirtrklgc, and you make a second 
alloy' of the sparrows and the ]>igeoua, and you will iaive 3 birds fur 3 denari, 
rtamdy 2 sparrows and L pigeon; next so that you hai'e 30 biriU in the alloy, 
you put in tfic firsd alloy' three times, in which then- will be 12 spiirrowi; and 
3 pertridgea. and there w'ill remains 15 birds to aikiy', fur winch yon pnt in tlte 
second aJk>y five times^ and you will have ID sparrows and 5 plgeotis, and thus of 
the aforesaid 30 birds there will l>e 22 sparrow's aiai 5 pigeous and 3 purtritigm, 
as is shown la the problem. And you know that becaiisf of the abfjfyiFWTittert 
you can have mi Integral number of birds in any Himaints that he will wbdi for 
with 15 denari and htglier, but bekw 15 dcuarii he can have only 13 r»r 11 or 8 
hirtls. For with 13 birrh the first alUjy cx^rurs twicr, juid the scconrl unre, and 
for 11 birds the settjtid alkjy (KTnrx twice and tlu- oonx-. and for 8 hirils each 
ftlkiy occurs once. 


(Jrt the Same. 

Again a partruige is worth 2 demu'], and 2 pigrxaet are »old feu: I deniiru, 
and -1 spajTcjvirs for L denaro. and 1 wish 12 birds for 12 denari: therefore you 
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tmvp money will] mui money with uud mupey with 2. and 1 wisdi tn make 
money with 1; you miike the first ttlkiy of the pjyMridi^es iind the sjmutows. and 
there will be 7 birds for 7 denari. munpJy 4 sparrow and 3 partrirlgea, and of the 
portridgea and pigeons you make a serond allmv <tnd there will be 3 birds for 3 
donnTL, namely 2 pigeons and I partridge. 

And beeuu.se with tlie two ullo>'s wv have only 12 birds in all for 12 denari to 
aJIo)', wp KhaJl alloy with them 21 birds, namely double 12 birds^ in whidi the 
first alb^* nceurs thric.'e. and the iseeond alloy onee. Therefore In the 24 birds 
there will be 10 partridget^ and 2 pigenti!! and 12 K|:>atT(JWM. which imnibem can 
be bitegriiljy hal^Td because tbej' are even. Therefore halve them, and you will 
have 5 partridges and I pigeon ajid 0 Kparrpws. that k 13 birds for 12 demuri. 
And if it ia proposed that a pigmn is wtirth only 1 draaro, then you need only 
the first alloy Ln which there are 3 partridges and 4 sparrows for 7 denari. The 
retnaiulng 3 birds will be pigeons, and if from thetn >iuu wish to alloys 100 birds 
for lOd deiuui, tlieu you lud put in the first allu)^ as tiuitiy times as ttju will 
wLslu provided 100 ex<x^.s the amount of the ailoyv and of thotise of the 100 that 
will remain, they will be pigennH. 



fti. 



•Por^ 

7 

1 

4 

la 

1 

i 

i 

1 


1 



On t/)e Satite ll'fccn Thf.ir ,4jt four Kindx of 


Also a partridge is tvorth 3 dniari, a pigeon 2» a turtledove ^ denaro^ a 
sparnm' | deimro, and t wlsli from them 30 birds for 30 denari; yvu make a first 
ft)Jay fr<im the partridges mid the fqvarrovni, and you will linw 11 birds^ namely 3 
p4utridges and 8 sparrows, and in a Het'und alloy tliore will be 2 turtledoves and 
I piRet>ii, that IS 3 binis. And iiecaiiiS)P from these two alloy's he caiiibot alloy' 30 
birfis, as vrbeii one :3ubtnurta the first allov' from 30 once, [pl66| or twice, there 
docH not remain n number mti^grally divisible b>" “k uftniely for the ajnnttnl of 
the second alkiy. I'hercCnrp one intwi drangc tbn aJIuy; you therefore make a 
third alloy from the piif^Hrus and the sparrows, and yt>u will have 7 birds, namely 
3 pigeons and 4 spiintiw-H; thei^ will remain for a fimrth allo>' 5 birdsi namely 4 
turtledoix^s and 1 ^lortridge: next as in all similar problems you must put in the 
first aJ(o,v, am) the second nr third, iind the fourth once, and then you strive to 
complete the thought suiu according to that which will happen chance with 
another, or some others nf tlieiti. Kor example, ^ put m tho amount of the 
first alloy uihI tJie .second oiiro; there wjj} be 1-t birds which mibtTacted from 
30 leaves Ifi to alloy, hi wliich larctir tlie first and llie fourth mixtures once, or 
thrice the second alloy ami the third once; therefore in the 30 lards occur the 
first nJkiy tw'H'c. micl the sccmid twice. 4uid the fourth once, anti thus yon will 
have T |>artriflges and 1 pigeon and ii liifllixiov'es and Ifi sparrows. l>r we put in 
the third and fourtJi aJlmri mice in tJu' 30 birds, and there will be 2 birds, which 
stibtracted froin the 30 leave IS birils in which the first and tliLril ftlluys occur 
once, or the fourth aJJby^ tlirice and the seixind once, and thus yrm ail] have 4 
partridges tuid G pigeotLS and 4 turtludovt^ and IG spartan's, and thus you can 
alloy in itivenw whvs when there are 1 tir more kinda. And >aij note tliat when 
frmii any kind of binl 1 bird is put for { clenoru, then the problem is very eftsv 
besxiuse yau leave this kind, ami you make an alloy of the remBinIng kirals. and 
you put in from the left kind to comph'te the sum. 
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Chapter 12 


Here Begins Chapter 
Twelve. 


We divide rliapfer on |>rafitems of into uine paria. 

Of whit:h the Brst is on siiminiiig series of tiinnber, and certain other similar 
problems. 

The sei'ond is on jiroportions of niifiibers by the niJe of ff>iiT proptirtions. 

The ihirci is on problems of ati<J other similar (rrobh^tiiii whiiii liavt* 

solutions. 

The fourth is on the finding of purses. 

'rhe fifth hi on tJie biiyini; of Jjorses aniQiig rainpanv- meinbeni ncconJing to 
given proportions. 

The sixth is uu trawHers. mu\ ihe problems that have r^>stinbUiuce to the 
problems of travelicrs. 

The sevTjnth is on bilse ps^ition and rules of VTU'iatioii. 

'I’lip eighth is on certain problems of diviiiatiirin. 

The ninth is on the doubling of squares and certain other prubLein^. 


//ere Enti^ the tf/ Cofiteritjt for the Xffth Chttpler, 

Hert Degiiin the First Puri dn Series of *V«nj6rr.v* 


Mljrij you wisfi to simi a giwu st'rics of nutnix'rs which inrreascs by some given 
numberf an increasing by ones, or twos, or threes, or any other numbers^ then 
v'ou multiply half the uinntM^r of mmibers Lu the series tiinen the sum of the first 
and last numf>ers in the series, or \idu utultiply liaJf the sum of the first and last 
numbers in tlie series tiy the nuuilH?r of numbers in the series, and tipu v^ill have 
the prupositton. For example. 1 wish to sum 7 nuniliers that increase by threes 
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from seven up to 31, iLuEueiy 7, HI, 13^ nnd so forth up to 3L The uuiiiber of 


19 

16 

22 ; 

13 

2& 

10 

28 

7 

31 


the aforesaid numbers is Indeed £}, that is there are iiJite [lunibeiTi in the aforesaid 
series* of which liie first is lite seven. The reirudniug numljer of numbers is 
fiowever eight, which Is iiAni for a tliinl of 2 d whicfi reinains of 31 wbeu 7 is 
subtracted. Therefore the sum of the cattremra. tuimelv the 7 and the 31 is 38: 
therefore if you multiply half the jplCTj 3 by the 38, or half tlie 38 by tlie 9, 
then the result is 171 for the sum of the posed series of mne tiumbets; imleeti 
by this rule ran be found tluf sums of the serite writ ten lielow that we shaJJ 
drmoivstrate in ^let another way. 

Ori the Samt in Anuiher IToy. 

(f you wish to sum a series of uiimbers wliich ascvrids in order by ones 
l>eginmng with one* or increases \yy twos beguudng witii 2 * or iticrcrtses by any 
other number beginning with that ntimber* tlien you rlivide the Jilm number by 
the first nuinl»er* aitd you aiJd otte to the cjuotieut, mid you will the r»iult: 
3 iT>u iiiuhiply it In* half the last iiumlier, or uuiltiply the last nuinlxrr by 
half the kept miinUT. hVjr example, 1 wish to iumi all of the mimbers wdiieh run 
from 1 to 60; 1 therefore shall divide the GO by the L and tti tlie quotient I ailEl 
1 ^ ther(H will bi* 61 that 1 shall multiply by lialf the fi(J, or I shall multiply the 
60 by half of tlie Gl; there resiUtH 1830 for the sum of the said a.-ritii- SimiJurJy 
if you wish to sum the tterieu that ruui^ from two to 60 by that is the even 
nmiibers,^ then you divitle the 6 f) bj' the 2 , and you wid I to the cpiotient; tlicre 
w'ill be 31 that you multiply by half of iht^ 60. Stmihirly if vthj wish to sum the 
series from 3 to GO, increasing by threes, namely 3, 6. 9,. anil so forth, tlurii you 
multiply oue plus cue third, of the 60, namely 21, by iiiilf of I he 60; tliere will 
l>e 63U, ajul you imtletstand how to proceed in any teriiaining similar problems. 

And if you w'ish to sum only sutue of the numlK‘rs running from 1 , up to any 
mmiber, then yrm can priiceetl by the prior ride Or liy w hat is the same thing, 
you multiply half the sum of the extremr^ by the niiinl>rr of nuiiihers* und you 
wnll haw the proposjtkm. For example, if .you wLsh to sum the odd niimtn^rs that 
run from 1 up to 19, then j'ou multiply half the sum of the extreiiu’s, namely 
10 , by the nmnlKT of odd numbers in the seriea. 1 here j-irc ten odd iJiiiinl>erhs 
whicii run frmn 1 up to LO; the priNlucl will be 10(1 for the saki sum. 

[On thr iftim oj 5gntirri*j 

Howe’ver if juin wksli to have ihe sum of the s(jmires rd iUI numbers in <irfler 
from thi: sqtmre of the unit, namely from one up to the square' of any nunilxT+ 
we say up to the square of ten, of wdiitij the sipjare is lOtl, tbi'n you put the 10 
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imide. atid before it you put the Hucccedinj^ nuiuber, njuijcly and the sium 
of them l>ath, iiajiiely 21 , iFtiij put beluw t}i(»rti. ajid you multiply the ID by the 
11 and by the 31. add ytiii divide llie triple pruduet by G, and by the 1 which 
is the difference Vietween the 10 ami the 11. and t'ou will liavc 385 for the said 
Hura; and it %iLL aJwayii be possible to cancel the 0 by which the product is 
divided. And if you wb>h to tiave tbe Jium of squAres wbieb are made from the 
odd numheni up to the square of tiiue, then >*ou put before the 9 the successor 
of the 9* that is 11 . and llic sum of lhem+ namely 20 k .tou pul beJow tbem, add 
you multiply the three numbers together^ and >'ou divide the triple product by 
12, that is by 6 . ami by the 2 that is Che difference between the 9 and the 11, 
and you cancel, natnely a third of the 9 you multiply by a fourth of the 30: 
there will be 15 that you multiply In' the lit there will be 165. and this is the 
sum. And if you wish to h&ve the sum of the squares which aiv mode front tlu.' 
even numbers tti order From the square of the two, whkh is b up to the square 
of the teut which is IDO^ then you put tbe 10 and the succeeding ei'en. numberK 
namely the 12 , and the sum of them, namely 22 , aside. And from the ahoveHaid 
rule you take a twelfth of the triple product of the tiuinbers wldch w'iLl be the 
sought sum. but voii will cancel the and you w'ill have 22D. Similarly yon 
can have tbe sum of all the squares which arc made from tiuinbers increainng 
by threes, or fours, or luty other aund>er. xAnd if you wish to have the sum of 
tlie squares [pl 68 ] w^htch ore tnade From tiuinbers increasing by fours beginning 
with Lite square of four, which is 1€, up to the square of any number, and 
say up to the square of 2 ( 1 , that is lOU. then ytiu put first the 20. and >011 write 
the si.H.'t^'ding number in tlie series, namely the 2-1: iieJow them indeed you put 
44. namely tlie sttni of them, and you will multiply tlw 20 and the 2-4 and tbe 
44. and you divide the triple product by 6 . und by tlie increiizw number, liiat is 
4; >'ou will multiply the 20 by a fourth of foiirth of a sbftli of 24, naiiHily by 1, 
and b>' tbe 11 ^ the quotient will be 880 for the sum. and tfius une goes on, t 
proved indecfi geometrkaLly that this is the said sum of squares in the booh 1 
composed upon squares. 

On Two Travtlitn^ One of Whom 
Goc9 aftr.r the Othtr an IncTeaiing Fut^e* 

The riileis for the summing of senea were Indeed tdKjwn; noW' truly applim' 
Ilona of them are shown, namely as w^as said. There are two meii w^ho propusr 
to go oa a long journey, and one will go 2(1 miles daily. The other truly 
1 mik! the Sl^t day, 3 the second, 5 the third, and so on always tme more mile 
daily to the end when they meet; it in sought for how many days the tirsi is 
followed, which ts found thme namely, wdien the 30 Is <loub]ed there results 411 
from which jx>u sulitj-flct 1 ; there reinams 39, and this amount of days he is 
fbllcTwed; be who goes* doily 20 miles goes Ui thct*e 39 ilaysi 20 timw 39 mile?., 
wliicli moke 7S0 miles. The other man tnily in the same 39 days gpes as many 
mileH HA are in the sum of the numbers which run from one up to 39. which sum 
is found similarly from the multiplication of the 29 by the 39. 
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dayn 

21 


More on Two Tnsi.pJ/rrj, Onf &f H'Aoin 
FolUiJt\^ the Othe.r Intr^tiJiiny jVunifrrffl. 

Ab*o if iJ ia propoejwi that nii»i.ii goes rlajly 21 milo. arid th€* otliCT truly 
with ilKrciKjiae cxiii niunl^erit of tniltii beginning with one, and w'itb tun- 
linuing Hqccc»Hi\-e odd uuiiilx'rs,, ihfti it will bt- clrar th^t he fEjlltma for 21 d&yii. 
If ttT t^ike 21 odd numbers iu order^ llien tbert? will be the iinm of ihem frotn 
one up to -11; wUeitcf the atiiii of the odd nurulsfra which incjcaije Iruiu ojiu up 
to 41 bi the product of the 2l hy 


f>n Two Trmfvtifrs^ Onf of l4'/iurn 
Goes after tht Othrr by Even A'umirrjf. 


I dayff 
29 


iVuly if it Lb proposed that oiie goes dnily 341 jnilrs, and the otlier truly goei; 
after \fy irK'n^asiiig rvvii tiuttil>en!t, then it is doiw tliuK, You subtract I frrjui the 
3t); there remains 29^ iUid a tot-nd of 29 liaya he follows, liccftu,'*:^ tliore an* 29 
e>'en numbers increwdug from two up to 5M, siiid iMH-aitse the sum the i*vea 
niuiil>erK up to 58 resiitts frrnti the uiuLtiphcaiion of die 29 tiuies the 3U, it w'ill 
not Ik* di>ubte<t that he follows for 871) dav's. 

li’ftett Onr ^lan Goes after AnpfArr by 
InErcasiny Threes or fiome Other hi^mtier. 


days 

39 


Tnily if it is projK>eKd that Qf(p goes daily some nuinl>er of miies, that can 
be integrally divideti the ijicn*Ase uutidK’r of the sriieH tiy which tin* othiT 
follows, wdiirh increases by lhn*ea, or fours, or fives, or any other nutiila*r, then 
it Is done thus: the iiiimlHT of miles that the first uum goes fiaily \t}ii ditide 
\ry the increase nuiidjer of tJic other,, and theriuotient is doubled, and friiiii the 
douhtixl Bum is subtrart<si 1; thf> residue will l^e tl>e amount of da>^ for wiiLch 
hi* fnllows- For example, it is put that uue goes diuly [pi69] 60 miles, antj the 
other tnzb' goes with an imTease of threes* that is in the first day 3 inilest iti 
the MetiUiti G, m the third 9, and ,*iO forth; you divide tbir 60 by the 3: there 
w'ilJ he 20 that you double; tliere will he 4U, froui which you ffubtrarl one: tht*re 
n*maina 39* HJid for this amount of day's he w'tll follow; 39 ur tito num.LH!r of 
nuuibers w^hk-h increa-se by threes up to the triph+ of 39* that int IIT, The Mum 
of tlie numbers w'hkii iiirreasr by threes, from 3 up to 117, indeed results frioiD 
the muUiplu*alk>ti of the :19 tiiues iJie GO, aB found by lla* first rule. And he 
wdai daily goes GO milt*s. goes similarly for h 49 tinu'S fill rtiikict in the 39 days. 


dayn 

23 


On the Same for tia fneinisr 6 ^ f'iecs. 

AKi if the other is gone after by an incTefwe i>f then >^^u double a fifth 
of the GO. juid theuce subtract one, flu*ii wii find 23 for the riuiiilK*r 'd days, 
and thus it can he done fur any number of increwses- 
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Another U Aen the Xumh^r of Miiei 
That lit Gotit Eqaatiif Daily h Sat 
ivttqratiy DiriAtbir by thr /ncrrfi#r .Vtifniwr of the Other. 


Ajici if ttie numbi^r pF ilnyM which In’ ^uiilJy oaniKM: he divUliMl 

li>' the iiirTPiwr of the othfT, then it will be done utbL'Ttt'i^e than it wafi 3«ki 
befoTp; namely, if it is put that lie gewst «iUftlly each day 10 milei. and tlie other 
truly ROfia aflnr him with lui iucmuic of thrrcH then ^tui take nue third of IQ, 
that Lh |3, and toii double it; there will be ^6, from which you Hubtrai't 1; there 
remiufih |5t mid >'du take away the Frm'tion, iimnely the leaviiiR 5t ^itd in thin 
uoouut of da\^ he ultiiOMt us'ertakc^ tJu' hrsK. But n» you added the true kujii 
uf them, you how far be who Roe« (‘<juaUy je^oes in 5 dav!^. He go^ iiidwd 
50 miles. Tlie oihur truly goes after him in the 5 days the amount which is tl»r 
sum Ilf the Qumbets from 3 up to 15. iiarn«'ly by tl»e iiicrea^ie of threes; them is 
hud in the series 45 miles, which in 5 ishort of tlifr 5Q mjk>s, that yem lowp. Anti 
it is cleiif that ill the 5 iluyii the Heccuiri man rlue» not catch up with the hr»t; 
h^r six cLiiv's there wull t>e a !»uzn r4 the that inerraaes In' threes; Iw that 
guM by tlie smuii goes 18 mites, wliik* the other who goes equaJly goes another 
10 niiks; the 10 sulHraeirtl from llie 18 leiives 8, In’ which wii diiidetl tlie bepi 
5; the (juotient will be which vou add with the 5 dnva found above; (here will 
•■'Is- mal in this aniounl of flays the aiKioncl man catches up with the Unit. 
Otherwise the sum of tlie miles of tla^ one wlio goes b>^ the series goes in the 5 
afurusHid dap, namely 15 miles: vuu dtvifie In* the 6 just found; the t|tKilieul 
will I'M* similarly |5, as wt‘ said Ix^fore, and thius \tju ran do with all similar 
problems. 



Here Begins the Seeond Part on PropartionA of Svm hert- 


One nurnlHT has to makp with intother number an equal or a greater or a 
lesser proportion. Tlie prc^xirtiou is equal wheiii the iiujuLhts tJiemseities are 
ec]iial, as 3 ami 3. Numbers which are in greater profioftion have proportion 
according to tlmt wliirh cuinea out of tilt* liiviskjti of the gieati*r number Iw the 
Iraser, 6 to -1, that are in double proportion because the 8 divuled hy the 4 lias 
quoticiit 2, or liecTHLH* tin* 8 is fkiubU* the -1, AhtJ 9 to 3 w in triple pruporthm 
Iwcuuse* tlM' Q is triple tlie 3. Aral 16 to 5 is lii triple and a 6f(h profKjrtioii 
liecause the 16 divkied hy the 5 lias quotient |3. And thirs in understood 
the remaining greater pitiportioiis. Nuinbers which have lesser proiiortion art' 
in the pniportkm that riisults from the division of the lesser bj’ the greater, iis 
with 4 to 8^ that ur^; iu half pRq>urtiuii liorau.so tlie 4 di\ified \iy the 8 n«ults 
in uiH' half, or Iwhipu* the 4 is half of the 8. IplTQ] Also 3 to ^ is iu one third 
jiropnrtktn Inmuse the 3 b one third of the \i, and 5 to 16 bt in [iroportioti 
because the 5 dividisJ hy the 16 undoubtedly results in 

If a lUUiiInT It sought so that from 6 to tliai number will bnve tlie same 
proportion as 3 to 6, then >tJU do thus. You multiply the 5 by the 6; there 
will be 30 that \\m divide by the 3; there will lie lU that ii<t the sought numlier 
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E proportion 


prvporiion 

JlO 


becAiiHn AA 3 is to 5, so is G to lU. Oue la ncrii^tomed frotii our comriioh 
to propoM? thw Hium' problem in (wotlicr way, ft will be lo what nurnlK'^^r hs 3 
is to 5? And it ie propt^scd. the 5 is similsijJy multipliL'tl liy the ajid the 
prcxluct iM divided 1»> the 3. 

Abo a nLUnt>ri' is mught ho that il to tliat [luiitber tia$ th*^ kattic proixirtion 
that 3 has to that ia. arcordiiig to the coiTUiioii 11 will Ik- to wluii iiujnber 
aa S is to 9? Therefore wem will multiply the 9 by tJie U. aqd divide by the 
5; llic quotieni will be 119 lor the sougjit iiuirjbi''r. 


Other of Proptfrtiontt^. 





proptirtion 

il 


U >\ku propoete to firkl W'hMi b to JuiJf of 10 on 7 is to tndf of 12, then y(>u 
ciui percei^'e this indeed put in double mo<le» namely as is said, if 7 b h.} half of 
124 y^'U understanrl half of that is 6, ineroaHcs to 7, or 7 is dlinlntHbeil to 

half of 12, that is 6. WTienee if 0, tbal b half of 12, iiicrenws to 7^ tberefort' to 
w hat tlowt hrilf of tJte 10 AutI then Vtni will need surh a rule; >mi will 

mulltply tbe 7 by* tlie 10, and divide by the 12: the quotient will be for the 
proportion with half of 10. And if wt? wish to uudertitand thaf the 7 w derreased 
to ti, that is to hiUf of 12, then we wish to know to w*baL Inilf uf ten is ElecnuiMd, 
and then you will multiply the aforewritleu ft by half of the 10, iiAinety by the 
5; tlicre will be 30 that v-ou divkle by Lla.-^ 7; tlie quotient will la; id, and tlii.H hi 
tbe amuimt in tlie prof^ortion with half of 10, AiuJ thmf in similar probleim by 
whicbe\-PT way you wish of the two aforew'ritten wiiy&^ jou will be able to solve 
thrni. HiiWt'Viu^ wv are alw-ays tu use tlk' brut way to iiinKwvtT prubh'jji.H, 




[On the .9oajf+| 

A number U sought no that | will be to it as ^ ia to lliis problem is said 
in this: if ^ of one roll is worib ^ of one bej^aiit, then bow' much is | of oiie 
roll worth? Tljereforie this question in written in tbe negutiatioii niethcHlr aiiri 
operated on arrordiiig to that w^hieb we taught in similar probUuiis in the eighth 
chapter. 


[On four fmportfofioi A?fjni6<^r**.] 

It is sought bow to find four projiHjrtkmid integral iniinifers, of which tla- 
first ia to the aetoiid, as the third to the fourth, that is the ratio of tbe first 
uim)l>er to the secnorl is tlie snnie as tlie ratio of the third nuinbcf Co tbe fmirtb, 
or vrbate%i?r multiple the first is tif tiK- Hcctnid, the tifird is the amne nmlLipk 
of the fourth numlter; >ioiJ put arbitnuLly two nuinbers for the first and second 
numboTH. And let the first be 3 and tin* second 7, aqd for the third iinmbrr you 
put any number wdikh can be jntegraJJy divided by tiw? first niimlH^r, And let it 
be 6, ami you divide the 6 by the first numbert tuuiM-Iy by the 3; the qmitient 
will be 2, and x'oii multiply the 2 by I be sertmil uumlH'f 4 naiuelv the 7; theit- 
will l>e 11 that is the fourth number. Fur examph-, Indei^l there is 3 divided by 
7^ namely three SG\i'Qtlis. Similarly ft rlivided fay the H is you can also liave 
1-1 for the first number, ft for the swTond^ 7 for the thirds and .1 fijr tlie fourth: 
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iherefore the 1-1 di^'idcd hy the 6 is rKfiud to the 7 rltvi^led hy the 3: uideed 
the 11 H twice Eevf ti tl» 6 is twice 3. wkI it is noted tbnt when the fo«r gifen 
nonibera are airea^ly proportioitA], the jiennulf^l prof>ortion wiJJ be the first to 
the third ait tike secoiid to the fourth: indeed the first 3 is to tlie third 6, m the 
second 7 is to tin* friiirth 11; mdi antecedent to to consequent has tlie riUk> one 
half, and also it is noted that for four proporliotud nutiibers the product of the 
finit number by the [plTl) fourth number ia alwavn equal to tiw product of tlie 
second number by ilie iliird number^ as here the product of the 3 and the 4 is 
equal to the prodkwn (if the 6 and the 7. 

A.lso as the first nuinbt^ is to the socoikU and the third ia to the fourth, »o is 
tike fifth to the sixth. With the first four numbt^rs found propurfionai as niwe. 
you can put the fifth nuiidter tO' he any number which is iDtegrally divisible 
by the first numi>cr Let 15 be the fiftli number whkh is divisible b>^ 3 with 
quotieikt 5; wu multqdy it by the sccomi number 7; there will be 35 that will 
be tlie sixth riuniber^ 

[Cln 5'epon|£in^ 10 info Four Froporfionof JPartjk,] 

And if it is proposed to separate 10 Into four uikequal (iroportioTtal [lartiik, 
[ifiinely so that the tmiltipliealion of the first iiy tlie fourth erjuals tbe multi¬ 
plication of the sectiiid Ijy the thinL then you find first any four propnrtiunn] 
nuiikbers; let them Ik- 3, 7, 6, ami 11, aiHl you ki^ld them tOfip'ther; there will be 
30; id this the ID is lUie third part. Therefore >tou take one third of the four 
puaed nuttkbvis. and >yhi will have for the first part L, for tlie nfecond for 
the third 2, and for the fourth 1-1, whI >'ou kiww that such a sequence is called 
propcaijonal- 


jOn, CQntinufd Pmporifon.} 

There is indeed a eertuin oilier proportion that is calknl a continued frro- 
portkm in w'htcli all nmnljers arc in the same order ajul proportitm* namely aa 
the first mnubet is to the siteoond, so is the second to ilie third, and the third 
to tJic fijurth, oimI tlie fourth to tlio fifth, and so forth by steps is each to the 
next. If t'ou w'ill wish to find some nunilK^rs in continued [iroportioD, then yr>u 
put what you wish for the first iiumIxT; for the second you put some multiple 
of (Ije first, as the (kfuble, or triple, or some arbitrary multitihs and \iou pul 
for the third the satne multiple of Hecotird that I he tKY-otnl is of the first 
number, yimihirly .ttwi malte the third the sainc multiple ul tbi^ S(etxiud+ and the 
fourth the same nmltiple of the third, and tlie fifth of the fourth, and each Itu' 
same multiple of its antreedent. For example, wc wihh to find numberH in 
rckotuiued proportion. Let indeed the firm be I, the second 2, nxmely double 
the first, the third double the second, tiatnely 4, the fourth (kmble the thiirl, 
namely the fifth double the fourth, namely L6; L is indeed half of 2: 2 is lUsu 
half of 4t and I of 8, and 8 of 16. .SiiuihLrly hs the 16 Is double EImj 8. so is 
tlkc 8 double the 4. lUid the 4 double tlie 2, aiid the 2 double the 1, and theu 
you can put each mimlief triple ibe (n'm'ioiis number, ur any ntfier uiultijile >ou 
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wisii. Ami it is ntitecl that when three numbers are in runtinmxl proijortion, 
the product of tbe first bv the third iviU be et|iuU Ui ih** prcminct of tfic second 
by itaell. For example, 3, 9. 21, are in continued proportion, and indeed the 3 
liititti the 27 is equal to the 9 times iine|f. namely ^il. and when four tniiiilx'ra 
aro ilk continued pro^kortinn, the first times the fourth equals ttie srctmd times 
the third,, and the first times the third eciuals the second tiines itself, and the 
iiiijItipUratiuti of the serond b>' the fourth is txiual to the inuhipficatkm of llie 
third by itself. And if the firm iiumber is 1, the second 2, the third 1, the fourth 
S, jtHi tan recognhu.! in ilwin wdmt we said, biniilarly when sewral iiutnlH'rs 
are in continued proportion, the product of the extremes wpmLs the product of 
the extremcfl remainiaf;. and this is true up to wlieii their w’ill reiuaiii only the 
number in iJw middle of the proportion* For exiimple, if nine numbers are in 
continuM proportion, tJicrc will be the iiiultiplicatioa of the first number b>' tiie 
ninth, which wdll equal the inultiplicAtkin of the second by the c4|;hiht W'bid} 
will equal the uiuitipiicatioa of tlie tliird hy the setirnth, and the fourth by the 
sixth, atid the fifth, w tiidi Is in the iiiidrih; of the proportion, by ilMdL To make 
this evident there are nine niimliters in the contimieil [irrt|>f>rtioii, [pi72] 1, 2, 
4* 6. 16, 32, 64. 12S. 256; the iniiJtiplU'atiou of the 1 the 236, tlu? 2 tiiiicH 
like 126, the 4 linK-s the 64, the B tinu’s the 32, and the 16 timcft iti«4f, an^ all 
equal. From this! indeeti follows material on the multiplirntiou of figures that 
we taughi in the second chapter and is rontajiie^l in the sHirie clinpter. 

/On FinEJtn,g Twn .Vtirniers, I of One Is 4 of the Other^l 

If twTi numbers are souglit for which ^ of one is | of the otla^r, thc?n you 
will cross multiply the 7 by the 3, aiul the 8 by the 2, and you will Imve 21 for 
the first numbtv, mid 16 for tlw aectnid; 6 is ^ of the ?1 and | of the 16; one 
indeed procewts by this rule and it fnllows tlial | of | of any iiutnlier is | of | 
of the same number [l]* Whence when we niijlr.ipl 3 ' the 7 by the 3, tlwn we Uike 
4 of 56, and the 56 arisw from the rtndtiplication of the iiuune 7 aiiri 6 wfiich 
jkne under the fmcikins becmist* tlie jkroportion is 3 to 8, the smiie pnqKjrtkui ns 
septuple 3 is to septuph^ 6* ami when wr multiply the 8 by the 2. then we take 
^ of the .same 56. Wlience | of the 21, namely ^ of the 56. b rajual to | of the 
IGp namely I of the 56. 


[fJii the Same*) 

ALso of one nmidH>r is of another; vxju sJuipIlh,' f f; there w'jll he 
and with the you do the i^iue; there wdl! be TTiereftire of one numbers 
is ^ of tlie second. For the reason writ ten aliove you wdll multiply tfie 12 by 
the 9, and tlie 20 by the 7, and 3 »u will have 108 for the first number^ atwl 
140 for the si‘courl, mid we can still hanv tint ansTVtrr Lii smalh^ mtegers becaiLse 
both of ifie numlKTs can he integrally dividi’sl by 1 , 'rhereforc if take one 
fourth part fif each, then w^r shall have 27 fnr the first numUT, and 35 for the 
aecuud, or otlierwise because in each <}f the two abtivewrhten inultijilicatimis: n 
nimitier U iiiulriplieil which is a multiple of four, the first Is L2. oml the setYiiui 
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20. Therefore you iiiultiply only a fourth jiart ttf the 12 by the 9, and a fourth 
part of the 2U by tlie 7, and you will slinilariy hove 27 ai^d ^15. 

[£271 iht A'dme.] 

Again of the fir^at ritiinJ^er Ls equal to gg j of the second; you simplify 
the I ^ th^e will be You doainiLlarly with tlirc ^ J there will be and 
you will multiply the Gfll that is under the 17 by the 37, and tin? (K1 that b under 
the 37 by the ^Ti, and hq that you have soiaLlesl tiumbers, will multiply only 
oite sixtieth of fiO by the number diagoually opposite, uiid you will have 37 for 
the Erst number, and 37 for the liocuiid^ fltid thus yon ran proceed in similar 
problems. 


[On Three .Vuin6er*, /pr u>2iicA | of tkt Ftnt Is 
i of the Second and ^ of the Tfctrd.) 

Again there are numbers, for whirli. | of the first is ^ of the serond. 
and ^ of the third: you put the aforewritteq fractiojis in ordei thtts: And 

you will niiiltiply em-h iiutiilver iukEt the fraction Uiie by the numb^ existing 
over one of the two remaining fTactioiis. and that product you will multiply by 
the iiuifilx'T which is over the other fraction, and V'ou will have tlbC tu*o sought 
numbers. Kor example, the 5 that is under the first fraction b inultiplicd fiy' the 
3 that b ovnr the 7, and by the 4 tliat is m'er the 9, and we shall liave tJie &rst 
numtxT CO^ .AUo you will multiply the 7 )ry the A anti by (he 2; there restills 
50 for the sccoimI numlier. Again you iiinkiply the 9 tJiai b under the ihirrl 
by the 3 ami the 2: there resuJls 54 for the tliird number. 

If you wish to inquire finthcr h<w this rule procecntls* then wu consider that 
I uf i of I of any number is ^ of ^ of || of the suuie uutuber, and | of ^ of | 
^ the same number; knoaiitg this, j-ou t43ok al>ovt‘ ^ of | of the number which 
W'lis the triple pruduiU of tlie 9 and the 7 and the 5^ namely of 315,^ and we 
multiplietl the 5 b>^ the 3 ami the 4. and we had 60; similarly wv had 56: we 
took ^ of I of the 315, imd then wt had 5-1; we tewk | of | of the 315. W'hcnre 

1 of ilte GO. that is | of J of 315 is | of 56. that is ^ of | of 315* (uhI ~ of 
53, that Ls I of I of the same 315. It is indeed the aforesaid tuiiount [pl73| 2 1 
that is the triple product of 2 and 3 imd -li: they ciui indeed be found in stnalh'r 
numbers if the foiuid tiuinbers. nnmolv the 6(b 56. and 53, are dividcfl \yv 

2 tluit is A mmmon factor of tlietn. and there vrilL Ix^ 30 for the first number^ 
for tlic fiwond. and 27 for the third. 

[On iho Snine.l 

And if it is proputicd I bat ^ namely of the first niunber f 41 namely 

of the JiecoiMi, and b namely of the third: >*011 put in order the 
frartioiiH, And you will multiply the 12 by' the 9 and the IL and the 

20 by the II and the 7, iitid the 30 by tlie 9 and tlie 7, and >Tm will cancel IfV' 
takiiig 5 of each protJucl, and you w'ill have 593 for tlie tirst inunlx.T, 770 fur 
the second, and 935 fur the third- 
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AJso llierc are* thtw nurobers, far whirh j of the firHt is j of the srcond, /uid 
of the second ia ^ of the thirri number; first you find the filial two munbers 
for which of on-e in ^ of the orht'r; there will Iw 3 and 4: after this you. timJ 

two other for which ]jj of oih: is | of itw; other, and there will be 5 lUid 

&; tlierefon^ the first itTjm1>eT is to the second as 3 is to 4. aiid tfie second it to 
the third as 5 is to 6; therefore you put the 3 and the 4 in one line, mid the 5 
and the 6 in another^ so that the 5 is above the 4. in stKnurri anrl >thi 

will multiply the 5 by the 3. and the 5 by the 4, and the 4 b>’ the (i, and you 

will have 15 for tlii' mimlseTt 20 for the second, mid 24 for the third. For 
example, as the 3 is to the 4. mi is any nmUiple of 3 to the same multiple of 1. 
and an the 3 is to the 4. no <[i)intiiplc 3. nonidy 15. is to quintuple 1. nattiely 

20. AJso os the 5 hf to the 6. !4u 'in any multiple of 5 to the siutie multiple of 

G; ihcrEfore os the 5 U to the G. so m quadniple 5. namely 20, to quadniph* G, 
iiajnely 24; the first numlier is found to be 15, mid second 2D, amJ the third 
24, and 15 is to 20 lu 3 is to 4, mid 20 Ih to 24 os 5 ts to (i, w wr sought. 
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Aiid if it » proiHwiTd that tliere are four iiumhers. mid the first, sixond and 
third of them are &» the abo^Trwntteii proportion, and ^ of the third tiuuiber is. 
I of the fourth minibcr; the first thiw numbers are those fouinl abovi*, munely 
the 15, 20, ami 24: next >t>u find two nuinlx'rH for which ^ of one is | of itie 
other, and tliey will lie 15 and: 14. and you wrrite them abm-e the other three 
numbers, as is show^ti here, and .Snu wdll multipb' thitt is abnve the 24. 

by the l&, ami by the 20, and try the 24: you w41l muhiply the 14 by the 24, tind 
sou will have 225 fur the third, and 335 for tbe f^aiith, and the third number is 
to the fourth aii 15 is to 14: I of the third numtjer is I of the fourth, and thus 

^ i 

you can find stwt^ral nuinlxTS in any |>ro(H>rtioii. 


ffere fAr Third Pari on Problim* of TVctj and 

Other Similar Froblrmn, for H'hicA Sufufions Are Found. 


^mhnt 

7 


* 
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lliere is a tree wdiidi lies underground, and it is 21 [jalnis [2]; it is 

soujidit what Is the length of llie tree, liecimse the least ctiJiiuiun deriutninator 
of ^ and I is 12, \t>u sett that the tree is divisible into 12 et^ual three 

plus four parts arc 7 parts, ami 2L |HiJm.v; thendure ns the 7 Lh to thr 21. ^ 
proportfoiially the 12 ts to the length of the tree. And tx?cau,se llie four niuiiljc*rs 
ore proportioiial. the product of the hrst times tlic fourth is etpial to rlic iiierxind 
by the third; therefore if vy>u multiply tlie second 21 liiues the third L2, and you 
divkle by the first niinilKrr^ uanmly by the 7, then the <pHXie]it will lie ;t0 for 
lIm* fourth unknow*!! numi>cr, namely for the leugth of the tree; or Ihk aitse the 
21 is triple the 7, yr>u take triple the 12, amd you will bax-e similarly -JG. 

There b indeed another mctho<l [3] that b used, luunely >tjn put fur the 
unkmjw^n number some arhitraiy luiitilwr whicli is integrtdJy divisible by the 
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dfinomifiatoT^ iii the fractioiiH tlmi [Kiesed u* the prubleui, and sccorLlinR 
to the petting of the problem, with the posed liuriiber >'ou ^triw to find the 
pr«>portion occurring In the «oliiLion of the prohldn. For example, tlK [pi74] 
wught numljer of this problem Ik iIk* K^gth of tlw tree: therefore jt)u put it to be 
12, which ta divided itilegrally \jy the 3 and the 4 which are under the froctioua, 
rtiirl because it in said the J i of the trit' a 2K ytm take of the put 12; there 
will be and if it would Ix^ 21 we would fortuitously have tlie propotiitiuti* 
namely that the tree ht 12 palm;*. But because 7 is not 2I4 it tberebre happetoj 
proportionally tliat ns the 7 is to the 21^ so ia the put tree to the sought value, 
namely as the 12 is to the 3G; therefore one sa\^ according to ciiatoii], I put 12. 
and there results 7; what shall [ put so that 21 results? And as it b said, the 
extreme numbers are inultiplkNl together, uaniely the 12 and the 21, and tbeir 
product is divided b>’ llw remaining iiumheT+ 


TrjrtiJr fi«7 

7 n 



On a Trer from H^Aen 0 /ff It Subtraettd^ 

Thrrr KematnJ Jfi. (4) 


Also there is a tree; || of it lirw uiwiergjround. The retit whkh is truly aJKrvT- 
ground bt 21 pahua: you iiutke twelftlis of the tree: tliere will be 12 cqxia] {>artH 
from which .vou take away \ \ o[ them, namely seven parts; there will remain l> 
parts that ate put to Ix? the 21 |Mlina; thcreforp ns the 5 inuls b to the 21^ so 
the 12 parts will be to the kuigth of llw tire: tlierefore >'OU divide the prorhict 
of the 12 and r.hit 21 by tlie 5; the nuotient will be |'jCI piilms. Ot in tlie secuiul 
way >t>u put tltt? to be 12 palms from which you delete J 3 of them* namely 
7; there will reuMun 5 fudnis bIjovt ih*' grouJid; therefore >t>u sayt I luit 12 and 5 
results: what sJuill 1 put so tliat 21 results? You tberefarc multiply the extremis, 
namely the 12 aiwl the 21, awl you divkle by the mean number there simitarly 
results |50, and if ycju wish to check thb, Ijccause ^ is subtracted from it, tln*re 
remains of tlie same thing; therefore ynii will take ^ of |50, w^hich you can 
doubly lake; you take first ^ of namely of 48 that is 4: you quintu]dc: 
tlicTe will be 20; after thb, >xmi subtract the 48 from the ^50; there remains j|2 
whkdi you make into fifths: there will be to whicii you add ugftin tbttre 
will be 5 fifths, iiamely 1; 3011 add it to the fmittid 20; there will be 21, and tliw 
wv wisli, when of ^50 is sTibtracted+ that there remains 21; ot in atiixher 
w'aVt you multiply the |ri0 with the 5 that is mar the 12; tlit^ will be 252. 
w^hkb divided by the 12, ykUht 21, aial ymi make fifths of the |50; tlicre vrill Ix^ 
252 fifths from which >‘4>u take away \ | of it, imniely 84 phis 63; therr remiuns 
105 fiftliM of a indm that is bImtvt tb»" gr?mnd. that b 21 paints. 


^nu. 


'It 

* 

1 


12 


On a Tree flr *VfifKiJkr (q B'AicA, B'Aeu of It li Added, 

Thrrc RetuUa 38* 


Also if you will say thai when ^3 of the length of the tree is addnl to 
tlie length of tlie tree, tbiue result.s 3i8i» then still bt’ the abovesaid second ntle 
deinonstratkii). ,^*011 put it that the tree is 12, from wliidi you take j| namely 
7, and 3,X}iii add this to the 12; there will be 19 that should be 38; you say, 1 put 
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12 for thE> Irngtb of ihe. aiiO there resuLtiS m, u'^hat ^inil 1 }ml ho that tliecv 
r«fult}4 3S? You will multiply indeeii the 12 b>' the 3H, ftsuiwly the Hrst nu]]i.1:Hi»r 
the last^ aiiil you tUvide by the 10+ iianwiy by the numlM?r+ but Enrt 

)^u tiJvide the 38 hy the IS; the ctuoriem will Ih* 2 that you nmliiply by tis- 12; 
the quoiietit will \k 2-t for the leii|dh of the true. For exmuph!, ; | of 24 tn M 
which is added to the 24 lUnkiu^ 38+ aiuJ thin is wJia* wt wish. It iijck^>d bi the 
same if you tiay+ theru is a niimlMT+ to which if \ ^ of it is added, innlosi 38. 

On a TVice or jVumEprr+ li'hich IJ the Difference 
bctu'ccn ft and of ft Js Added to /L There Re^tiUs 5T 

Asain there h* a tree from which jtju subtrm‘t of it; if the' ciiffercncc is 
added to the tree, tlieu thert^ results 51; the leiigt h of the tree is souji^ht; tlwrcfore 
as the length of it is sought, it is pul to be 12, and then of it is subtrartetl 
from it. nuniely 7; there remaius 5 wiijch Lh aiided the 12 making 17 tlint should 
be 51; you sfiy+ i put 12 ajid IT n.^ults. VMiut shEJI [ put ;so that 51 ri^ults? You 
multiply tl»c 12 by' the J5L and yuii divide by the 17, or jtjij lii^ide the 51 by 
the 17; the {jurdieiit will be [pi75] 3 that you multiply hy the. 12; there results 
30 for the length of the tret*. K<ir exiunple. yniu subtract 4 j <^f 'ff*! that Is 21, 
from the 36; tliere remains 15 which abided to :J0 yiehLs 51, as wuh sought. It in 
indeed tin* saiw* if you say, there Is a number to which if yiou iidd the differentt' 
betwt^eii it and 4 3 of it, the 5L resulta. 

On the T'rrc or the A'umitr for H'Aifh || of ft 
Is 3.? plus the Tree or the Number. 


Again then* n. 1101 ' of which you take | ittid if .vou will sufatrac't the tree 
lengtit from it, then there w'ill retnain 33: h is sought ag:dn wduii is the kngth 
of Che tree, and you put tlte srmght ietigth of the tns^ to br 20+ l>ec;ause |f of 
20 is an integer, nanndy 3L; from it you subtract tlie number put for tJie kngt h 
of the tree, namely the 20; there ri'iiiiunji 11 that should be 33; you say, I put 
20 for the length of the iretf, and 11 resuhjc what shall I put sg that 33 r4?suUs7 
You w'ill multiply Che 20 by' the 33, and ymi divide by the tl; tlierefore y'ou 
divide the 33 by the 11; the quotient will he 3 that stm nmltiply by the 20; tJic 
product w'ill lie <10, aikl this is the hmgih cjf tlie tree iu pn]m.s. Fi»r exarnpk, 
I of th** tiO ia 45, and | of the (i(l is 48+ wlurh juJded together ntakt; 03+ from 
which if y'^iU W'llI siihtriW't the leEigtli of tlu> tree, Lliat is 6(), then tliere remains 
33, as was sought . It is in<lei>rl tiie siitne if you say, there is a numbi^r which if 
>*011 take of it, iind subtnu't the? niuuiiCT 33. yields 60. The tree rule wjw 
explaitusl, wi* freely turn to HJiakiguus preddems. 

On Findmg n Cfrfnm jViim5cr/rir WTdcA 
Is thf Roof, of the Same Sumber. 




TlM'Te is » niiinht'r wliich if you wdll take of il, then the n^sult, if 

muitjpUed by' iiw'lf, makes rhe sariH' luunlter, that k the iiart will Iw die rixrt 
of the number; it ia mriight what is the number. Therr^fore you put iiginin 
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fgr the number; >t>u titJce of tlu' £0 thiu l» 57^ And yon muttipEy it hy 

itwif; there will be 3249 that iihhould be £0; therefore yoa my\ 1 put 60 for tfie 
number and 3249 reeulte. What shall [ put so that 60 rwults? V'u-u will therefore 
iiiultipjy the 60 b>' the 60 mAkinj; 36fKI, and you divide with the rule for 3249 
that is the quotient mil be tHi. and tJiJS amount is the nuniher* For 

example^ you multiply the 1 by the 29^ and to this you add iIk^ 2 that is over the 
19, and you mtikiply by the other 19. and to thLs tou add 1; there will be 400 
that Ik divided with tliat is 100 three hundretl sixty-Rrsts, niKl in order 

to understand h bettcr.^ it in written thus, of this you cake | that is 
that is which is when tuukipltcd by' itself makes the afgrcwiUen 
that is 19“^ 1. ^ sought. In anotlier wny, beeanse ^4^5+ namely of ilie 
number multiplied b>' itself makes the .smne number, yon find the number whieh, 
inultipbed by' ^ makes 1: this you Gnd if yx>u wdll divide the 1 by the namely 
the 29 by the 19, from which division results that is the root of the sought 
number, as we said: this imihiptied b>' itself makes ^ for I he sought number; 
this 1 shall inoremTi rlemonstmte with geometric figure |5], One takes indet?cl 
the line segment .ah. for tlje sought number: with It is constructed a rectangular 
area the side being rnndc li>' the line segment .af., that is 1; therefore 
the urea .ad. is tht? sought numlier because the product of .ta. and .<lb. m the 
number -a6. which is the sought nunilier; and the iiumlier .tie. is constructed on 
the number .ab.^ tuHl is ^ of the ituinber .o^. And because the product of the 
.at. with itself Is proposed to Iw the numlier .dh., it is cEcju that the numl>cr 
.ae. is greater than one. as the iiimalter .nfr. is the greater than the numl>rr .ae.x 
tberdnre the iiuuitH^r .at. is greater than the uidi .dt., and the rectangle .ti. is 
constructed with the line wgmeril ,ai% And from ihn multiplication of ^ of tlic 
sought number b>' ilaclf results the sought number; therefore .oe* times itJ^elf is 
the number .dd. Hut from the miiltipUcatioii of (pl7£j .ae. by'.itwdf rcsiults tlut 
rectangle .er,: therefcire .c;, is et^ual txi tlie number therefore tlu? imraber 
.e-t. i# the sought number; if the number .ai* is subtracted, tJieu there w'ilJ remain 
tlu? nuruber ,ib. espial in the iiujiil>er Jk, 'I'la* .iKn. is iita^Je of the multipik'ation 
of ,0. by nhl, becaiwe .hi. is the area of the rectangle. .And indeed frotii the 
mukiplicAtion of .ti. Ijj' .ik. reniilts the rectangle area .('1;.; tfie numlMiifs .ft.. Ad., 
.ei.j .ik.., are therefrjKre jiroiiortioiial. anH .ei* is one, and it is equal to the unit 
,ttf„ luui tite first number -ft. is to ilie second n» the third .ci. is to rlie 

fourth ,i4\; thendore as .ft. is to dd,, that is ah .at. is to so will he the 
unit .ru to the nmnl^rr rhtii is to ibr number ,oe. But ,ne. is to .afe. as 19 
is to 20. And ihtfrt'fore .ci, is to .efr, as 19 is to 20; therefore the unit .fi. is 
multiplied by the 20, imd the product is divided by the 19, aiixl there results ^ 
for the nuiiilM'r .ei,, lluit h for the nninlH.>r .ne., jlh had to lie sbfjwn. 

On the Fmdmt) of a Number for iTfticA Hit Root ts the 
Difference Bctieecn tftr Number and I5 of It. 

Tliert' is a nuiiihiT from which if yon w'ill ;»iibtrarl ^ rd it. then Ihe 
difference nmltiplieil by itself will tnake the same number; that b, tlu? ditfcrciice 
will be the toot of the nmnlier. It ia sought what is tlie mntfiHT; .vou thert^fore 
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riunider 

m 


number 

4M} 


put it to be 60 bpcauj«e 60 is the least eommuii multiple uf the 6. 5, mid 3: »eict 
you take J of tlie 60. namely 20. ajid J of the 60> namely 15* ajid of the (lO, 
namely 12^ and ^ of the 60. namely 10, and you add them tugi^itiier; tWe will be 
57 that you subtract from 60 leaving 3, tJiat multipUed Hfielf makni 9 which 
slmuhl l«* 6fl. Therefore you say* 1 put 60 ajid 0 treTjlt4S- W'bai shall t put w 
that GO results? You will multiply therefore the 60 by tlie 60, and you dbide by' 
the 9; the quutieut will be 400* but as the rule for the 9 is | of you divide one 
of ilie 60 by the 3; the quotient will Iw 20* Also you diviik* the tjther CO b>' tike 
other 3 that remaitui ui the rule ibr 9: the quotient wjJJ be similiuiy 2U. and they 
multiplied together yield siitiilnrly 400* And thus amoTint is tlie niimlier. Kor 
eicample* yxKj subtract of 40U* namely 380, from HX): there will remain 

20, and if you will multiply it by it-self* the «ame 400 in mi«le iia liarl to be. 
Otherwise if 15^3 of the Bought luimiKT is subtrartfll fmm it, there remairui ^ 
of the tmmber that is the root of the numlier. Therefore from Uk multiplication 
of of the numbfT by^ itself resulm tla" same niimher* Therefi>r<» you find the 
number which multiplied by' ^ y'ietds 1; this you find if you will div'ide the 1 
by tlie from tlie division ironies 211 that Ls the root of the ufi^re^id number 
which multi[>tie<i by it.self inakcH iOO for the etitire numlH^; this i^tis shown iii 
tlu* alKnT$4Aid geometric figure. 

Fmditit} AnotJirr Number Vl'fttch Adding oli i 
Gives the Root of the Number. 

Ab*o ii hi Hftjd. tlwTf is a mimlHT u> wiikli if you will add iii J of it. iuid 
you wdll multiply tlie sum by itself, then the same number is iiiiwde- *\ajiieJy the 
sum will be the root of the imriibt.T*. You therefore pm it thul the Tiumber bj 60, 
ami you add to it of jt* that is 57; iliere will be 117 that ymi nmltiply 

by' itself; therre will lie 13689 that should be 60; iherefore you lUly^ 1 put 60 fur 
the nmnlM'T and 13689 renullB; w4iat nludl I put so tliat fXJ results? You will 
multiply' the 6(1 b>’ the 60; there will be .'16iX) that yxiu <Uvitie with the rule for 
1*3689; the quuticuit will be and this lunount will 1>e the jwualHT; thence 

^ rcbiiks for the root of the !4(.'>ugbt tiuinlier; and above, the rtajt multiplied 
by itself yield 

t?ri a Number to Which, WActj ft .Added (Af: Oijffemirf frrtu'cen 

ft and I of It, the Root of the Number Results, 

.Abwi it is said, tlkcre is a number to whicii if Is ^iddctl the diffcTi'iit^ l>ctw'i^^n 
it ami ”11 of it, [plTTj ajjd you will multiply the sum by haelf, then the .same 
number ts again imule. immely the sum will be tbr itxx of the number; you 
therefore put it to 1 m* 66, from wduch you subtrw’t of60; tlw'rt* remains 3 

that you Ewld to the 60; tlicre will be 63 that you multiply hy itwlf; there will 
Im» 3969 tluU slmuhJ be 60; therefore you multijdy the 60 by the tid; there will 
be 3600 tliat you divide by tin* 3969; the quotient will be anrl this wdl lie 
ibe nmuber. Or you mid ^ to the 1, nnttiety tbe diffcrunc'c btUw*tM>ti the 1 and 
tlie tlx*re will he hy whidi you divide tht* 1: thert* result# ^ tliat is 
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the root of the itff>rf 5 «Ud number^ which plied by itself yieltis for tlie souglit 
number similariy 

[<!>iri a Numi^r Whtch When Subt-rarted from of It a 

Difference Which H’Aen Gftiea the .Vttm^rr^ 

Again there is a number; if you will take 5 of it* atid frtHti this wu will 
subtract the iiumi>cr, and you i^ill multiply the differeiice by itself, the same 
number is uodouhtuily ntadc; that is* the difference will be the root of the 
number; you p«it flO for tlie number; of it yf>u Uke | that is 40, and ’ that is 
■15. Olid J that is 48. and | that ia 50, and j-ou add them together; tWe will 
be 183 from which you subtract tlie 60; tlier*^ remains 123 that you multiply | nuruber 
by itself; there will be 15129. Therefore >Tia .say. I put 60 for tf^e number and | 31 

15129 nsnilts; what shall I put an that 60 resulta? ^uu ■a’lll therefore multiply I ** 

the 6(1 h>' the 60, and you divide aith the rule for the 15129; the c^uotient will 
be , and this aiitount aill be t be iiumber* 


On Finding fAc Life of a Young Man. 


A certain young man livTsd for some years; if he lived on rm murh aa he liad 
lived, and again the same amount of years, and t>f thowe years he had livotl 
and one more year, he would have livTd 100 yearw. It is sought how many >*ears 
he lived. This indeed is ptjsed similarly to the rule of the trees; if you will add 
again twke the length of the same tree and of it, and 1. then lOO is made; 
it is done thus: you subtruct the 1 from the lOU, unmeJy from that wlikdi is the 
sum of the years; there rein&iijs 99; afterwards you put it that he lived 12 years, 
and as be Used this much, and again tui much* and again the aamc amount, and 
of it, 43 years will be had. Therefore, you say, 1 put 12 years for the life of 
the soung man mid 43 years resulted; what shall I put so tliat fO yearH result? 
You multiply the L2 by the 99; there will be 1188 tliat you divide by' tlie 43; 
there will be ^27 years, and this many the young man lived. 'Fhe same results 
from dividing tlie 99 by ^ |3. 


yciiri^ 

^21 


On the Lion Vras in u Pit. 


A certain lion is in a certain pit. the depth of which U 50 palms* au<l he 
ascends flaily 1 of a palm, ajjd dcsceiuls 5 , It is iiought in how' many days will 
he teav*t‘ the pit* Yi>u put it that he wiU leave the pit in 63 ilays lietimUHe 63 
ht the least cocumuD niiiltiple of the 9 and tlie 7, and )%ii see bow far the lion 
ascends imd descends in the 63 clays; he ascends indeed 63 scVGciihs judms that 
are 9 palms, aiul lie disccnds 63 ninths tliat are 7 paJtua which suittract 
from the 9, and there remain 2 paltcLs. and this amount be aacends more tlum lie 
descends in the 63 days. Thence you say, for the 63 days tliat E put, he aHCends 
2 paJmis; what sliall 1 jviit iio that he asc'eniis 5(1 palms? You multiply the 63 
by tlie 50, and you divide by the 2; the quotient will be 1575 days, and in tliia 
amount of days the lion will Imvc the pit. 


day it 
1575 
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On Tu^o Strp^nta. 

Abo there is u serpent nl tlie of a low^r that b ItX) fhihiKLS iiiMh, flJid 
hi' eftcends daily ^ of a palm, and he dettcenib daily At the top of the towet 
there truly b another serpinit who ilestenda daily J of a jjidui, and afi«'ttds 
it b etonghr in how inarty dayti will they meet Iti the tower; > 1:111 put it tliat they 
wUi meet iti GO da\’i) becauiie (jO ia the least coiumou multiple of the and 5 
and -I atki 3: >'ou iiee therefore how mucli the serpenta npfiroat’h enrh other In 
tlK» 6l> chi>v The lower serpmt truly ascends 5 jialins rocjre than he descends in 
the €fl da^-A. The upper serpent truly desc^nib 2 imJnis nw>re than lie ascends 
in the 00 days, I’hereforc tlipy are closer by 7 palniK. i'ln?refore it is said, for 
the 60 days tltat 1 put, they .arc cluejer by 7 pajuis; what sIluU I put no iiiai the>' 
nre [pl7S] l^JO palms cloecr; you multiply l.hi> 60 by the UJOi: there will lie 6000 
that you tlivide by the 7; the qiiolteiit will be da.V3j, niid in tins aniaunt of 
time liivy meet each other. If you wull seek in what jiart of the ttrwer they meet, 
>'DU do thus: >t>u multiply the namely tlie luiceat of the UrAer serpent, by the 
100; Iht^re will lie 660 that you divide hy tlie 7; the qimth'iU will be ^71^ and 
tliis is the amount tlie lower iM.^rpeiit a.st'ends. Aud if >’OU ^ish the descent of 
the upfier Herpent vtiii wiU multiply the 2 by the &iuiM‘ ICM), and y^m will divide 
by the (Ikmi the quotient will be palms from the summit for the place of 
tlie meeting. 


On Ft/ur Pieces of Clothe 

A certaiii iivui buju 4 pieces of eJorb for !?0 He buys the first for 

a certain price, and Iw* buys another for 3 tlie price of the first. He truly buvn 
the third for ^ the price of the spcond. Morcowr the fourth lie liiiys for j the 
price of the third- It hf Hc^uj^ht how much earh piece b wtirth* You put it tlmt 
the first piece is worth fit) bczjsuits, because fib is the least {‘ririnnon multiple of 
the fi and -f and 3. I'hereforc if the first is w'urtfi 60^ then the second, Hrortli | 
of it* is worth 40 liesiaiits. and tfw' third Ls wicirth 30 Ix'yjuits* tJiat Is J the prict^ 
of the aerond, The fourth tnily is wrjrtlt 21 bezants, tluit is ^ of 3(b AfterwiirrlH 
you add tlie SO. juid th*.' 40, mid tlie 30, and the 24,. nauwly the put pric<* of ttuf 
aliov'C3taid four pieces; there will Ih» 15-i that jihould be SO; you say* I put SO for 
the prk^e of tlie first piece and 154 liezimls result oh the Jium of the four pieces; 
w'hat shall 1 put m that the siiui of the pk^^ces is 6U be^tanls? You multiply the 60 
li>' the 80: tlicre will be 180U that yun divide w*ilh the rtile hir 15-1, that is 
the qiKitieijt Will tie ^^31 bezants. Aiiif thLs. ia the value of the first piece, .Also 
ill order to havi- the price of the .•^sxuid, you multiply tlw 4U by the 80, mwJ 
you ilivide again with ttie j ^ : the quotient will be fj^30 for tin* prite of the 

wcond piece. Alw so that yt]iu know the price of the third* >'ou multiply tlv^ ]|0 
b>' the tJtl, and JtJil divide with the the quotient will be 15 liezants 

for the price: nt last* ho thnl you know the price of the fotirlh. >1^ iniiiltiply l|ie 
24 by the 80, and >ciu divide wdth tlie j ; the quotient will be 12 
for the price, and you realise that in each of the abiAewritten four [ittiductH a 
^ Is cauetdied. 
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hforr Qti tine S&mf., 


AUmmtiwh- ho that this prol>lrni is rechict'd to tin? rule of rumpBiiH^i, >xiu 
thv frnctioDM iu order tbits: >'^u multiply in' the 3 and tlic -X 

and the 5 that aie under the Eractkuvi; thrfr will l>e tiO tliat kec)> Also >tM] 
multiply the 2 that is m'er the 3 Iw tlir J tluit is unticT the 3; there will be K, ami 
>t>u multiply b;^' the 5; there uHll be Jtl that >'uu keep. Again you. mulliply tfit» 2 
that M oviT the 3 b>' the 3 tfuit ek m^r the 4; thiu? will he fi that ytm multiply 
by tlK^ 4 that is over the h: thete wUl be 24: >t>u ilien^fiore odd togetlarr tlie four 
kept miniben. namely tlie 60* and the 4()> and tlie 30* tuid the 24; there will be 
154. x\ud }xiu hml ttn' nik' ha it„ that iit auil wu multiply sitigiy earlh of 

the aforewritten four nurplje-rs, ajid >trti dicicle earh of the pmdifcrta with , 
and aftit caiieellLrig ^ for earli. you will have tlio price of each of the pieecBN, 


24 

30 

10 GO 

i 

3 

4 
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OiJ a 7'Ainf of a jVuWiiwr, 
ir/iich Is a Fourth &f It Times n Fifth &f IL 

Theit' ts sought a numlier for which a fourth of it times a fifth of it b a thip] 
of it; thtTrefore vxiu put it that the iminia^ »IK), of which ^ of it w 15; >vii take 
^ of thia^ w'hkh }H 3h and this omglif to be the niiKUiut vou rutiltiply the tRt 

the tlieiie will be 2U- (hat you divirb' by 3: the quotient will be |G ft^r llu^ 

niuulMT, 

Altematlvxdy >‘ou write tlwf Eractiuna in onlix; are | 4 tiext you imiltl^ 
ply tfie oike whk'h b* over tlic 3 by tlic b ■‘‘id by the 5t there will be 20 that >01] 
divide Irt* the iiiultiplicatiun of the 1 W’hhh id over the 5 by tlur 1 wdiiich Is over 
the >b and \jy the 3; tiie product is 3: the ijUf^tieiit will be similarly |fi jpITl)] 

On Fggs. 

A certHiu man buys 7 ^ rlennnj* iitid be sells 5 egfpt for one chtiam. 

aud bbi proht ta 19 denari: it h sought W'hat he iirvesta in >tii| put it that he 
insvsta S denari, for whidi he han 35 eggs that he sells for 7 deiiaTi: therefore tike 
(irofit is 2 ikumri for tl^* 5 deiiiu'i itii.t«teil; hut Ttie 2 deuarl slK^uld be 19 tlcunrl 
Yoti multiply the 19 by' the 4, and ^yhi divide by the 2; the quotiinit will be ^17 
rh'nnri. ami this Is the amount tfn' inrui in^'iscts. Fl.y the found matti? the mb' 
ia this. You say, the T iniuus ttie 3 is 2, In' whkti .vtm dIvkUr the midtiplk'ation 
of the S by the 19, as we said alsivr. 


6tt 




I 

5 


f lumber 



On ihr Some. Fggs. 

Abio it ki »akl that h*' buys 7 eggs fur 2 denari* aii<l he hpUh 19 for G 
flenari. and the profit b 21 denari; it Ls sought how much Im InveAts; yxm write 
tb<' problem liius, and you multiply the 7 by the 6; tliere will t>e 42 that ^’uu 
write alxaf the 7, and you tnuLtiidy the 19 In^ the 2; tliere wilt la- 38 lluii you 
write abov’c ttie L9; aftei thi» you subtract the 38 fr*an tlw^ 42; tbfnne retiuiimi 
4; yofu multiply the 38 by tlK- 21; tlien- will be 798 that you divtiie by tbt' 4; 
the quotient will he ^199 dnukri. and tlw‘ prtiht is sought; you will multiply tlrt' 
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by tbe 4, Hiid yoti divide by the 38, anil you will 21 denari br the 
profit* 

On Roils According to thr Rule for Eifffs, 

Tnily it in proponed that rolls arc liwu^bt for denari^ (uid |jl7 

rolls are sold for ^7 denari, and tlw profit is 27 denari: you 'ATtte down the 
problem acroidiiig to that sboa'n on this pag€% and you multiply ihe 11 foLIb by 
the 8 ol Its fruct ion, imd to this you add the 3: there will be DI ^ »ivH you multiply 
by the 2, and you add the one; there will be 183 that you write above the ^ 11. 
Also you multiply the 4 denari by the 2. and you add the 1: there will be *1, arid 
you multiply by the 7 of tlie other fraction: ibfTe will be 03 to which you <Mld 
Che muJtiplicatkiu of the 1 that is over the T Iw the 2; there will be 00 that >t>u 
write abovi^ the Again you multiply the 17 rolls by the 5, and to titis you 
Afld the 1, acid >v>u multiply by the 0, and you luJd the niuJtipliration nf the 2 
ChAt la over tlic 9 by the 5; (Jwre will be 781 that you WTite fdxjve the ^|17, 
Again you multiply the 7 demiri by the 111, and iTou ad<l tlie 7: there will be 
77 tlint you WTite above the j^T; after this >t>u innitiply ilje numlier pm allow 
the J|l7, namely the 781, by the mimber put above itie that is tlw? 65; 
there will be 5096(1 that j-ou Dvrife above the 78-L .ALho you multiply the number 
put above tlie naitiely the 183. by the luimlKT put aliove tlie tliat is 

b>' the 77; there will 14fl9l tiuit v'dii write above tlie 1R3: afterthUriLs one must 
iriuliiply the 50060 iw the* parts that are uiiiicr the frartioiLa with the 11 and the 
7, naniely by the 2 nud the 8 and tla^ 10, and then one must multiply tla^ L4U91 
h>' till' parts tliat are under tlie fiArtions with the 17 and the 1^ iiarnely by the 5. 
and the 9, and the 2, and the 7: whciic'c the nninlR^r 50060 is iTiuhipUcd by the 
2, and the S that b by 16; then- will hi* ftlTKlfiO, and wr leaw off multijilying the 
11091 by 10. that m In- the 5 mid the 2. by which it Hhouhi lie multiplied: and 
the riumlx^r is multlfdied by tlie 7, ^nlld the 9, that Ls 63; there will he 887733 
from w'ldvh .vou subtract the 815360: there rtniuiiiis 72373 for w'hlrh i-ou striT-c 
to find the rule, that with which >'ou divide ihc inultipbcatimi of the 

815360 Iw the 27, namely by the profit; the presiud is 2201-1720; the qimtient 
will be y ^ ^ 304 denari, and this amount he in tilt- rolls, 

Alternutjvpiy .vou diviile the by the ^|4: the quotieni will Iw 
Again >'oii ilivide rlie |gl7 by tlie -^7: the quotient will lie thal ran 
subtract from that W'hteh will rc'iiiain divide into tlie prod tic t 

of the |-i^2 and the 27, and jtui will hav'e tlie ptopriration. 

On u Atid fl Foi. 

AI?h> « fietiijg fox that is 50 |jace:» aJieufi of a di>g gfiew ti paci:S for every 9 
pates |pl80| of tlte fiilJtiwing dog- Indccul this problem tisets the rule of the egjp: 
tiHUiely you subtract tlw? 6 from the 9; there remains 3 by wiia h you divide the 
product of the 6 uml tlu* 50; the quolirm will be UK) paces ^ ami in a number of 
days the dog and tlic fox will be nt ibe ksiuc point. IVuly if you will igiione tlieir 
dbUiiiice, AOtl it is projKiHcd that the dfig catches the fux after the fox maki^ lUO 
paces .then you will multiply the* 3 by rhe 100, and divide by the uforesahJ 6. 
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Ofi <i A/dft Mr'A* SffKtu Hvi Son to Ahj^ondria, 


A certain nuni MTiit hi^ KOn tu Aluxaiulria; be gave him IDD bezants before- 
han<l in order to buy pepper and also braziliii, A hiiitdredweight of pepper costal 
indeed 50 bezantH^ and a hundredwigiit of brazlLiti costs ^ bezants, and tbe 
weight of tlw pepper is | ^ of the weight of the brazilin. It is sought how much 
he buys of the pepper^ and how nnirh of the hmziihn. You put it that be buys 63 
hundredweights of the bruziiiu because G3 is the least conunon multiple of the 
9 and the 7, and you how mnrh hiinditnlweight U worth; they are MTurtb 
indeed L890 be^antHL >tiu tahe 11 of the 63 that is 41, and for the total hundred¬ 
weight that IS bought of pepper^ >v>u put tliat it is a'tjTth 2050 lK}zaiit5 to wdiich 
\XM add the 1890 bezants: tliere will be 3940 bezants. Therefore >i>u say, 1 put 
G3 hundredvreights for the amount bought of brazilin and 39'K] bt^zants result; 
what shall 1 put NO that lOU bezants re^idt? You multiply the 63 by the 106^ 
and you divide by the 3940, w'hich Inw rule j ; how^rver the product of the 
63 hundredweighlH and the 1(10 yields 630t^ hiuiriredweights, that tn 630000 rolh, 
which yoti divide with tlie j the quotient will be ||fl59 roLb, and thb 

amount he buys of the brazilin. Ainu >iou multiply ttie .41 hmulrodatieights by the 
lOCh there will be 410000 rolb whlcti you dLvhle with the ; the quotient 

w'ill be j 104 tolU. aiwl thb amount lie buys of the pepper. Howevor if you 
will wish to know haw' many iiezants the pepper i» worth» uimI how nnmy the 
brazilin is worth, then you mulEiply the 2050 by' the tOO, and you divide w'ith 
the j you will have ^§762 iHS^iUiU for the pri«* of liie pepper. Also 

you multiply the 18U0 by the lOO. lUid you divide with the j the quotient 

will be {§747 l>ezants fur the price of the brazilin. 

And if the abuvi'wriiten father lietireliand directs bis son so tliat ^ of the 
wtsght of the ppp|>er ia ^ of the weight of the brazilin, then you find first two 
numbers for whirfi | of om^ is | of tlii^ otlwr; they will Ik* l-l luid 27* And ^ 
of M makes | of 27: tberdbre y^ou put it that he buys 14 hundredweights of 
p<?ppcr, and 27 hundredwif'ightii of l^iLzibn* and y^m will operate accordIng to 
that wp did abenm, and yon will find the amounts of both merrhandises. 
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U 27 
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Also if of tlie weight of the i>epper is || of the wt^ight nf the ijcazilin, 
then you find two nuinl>er« for which J | of one is of tiw other; tliey’ will be 
27 nnci 35. Ami of the 27 is ^ I of tin* 35; tlHTcfbre yi:iu put it that he buys 
27 hujHiredweight K uf jK'ppc^rr and 35 hniidredweights of the liraxilin: and ytiu 
will operate according to tine abovx'W'ritteri inetiKHl. 


;15 
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Again it Lh propoMd iluit tut buys witli tlie I DO afoiewritten hruAnts pepper 
bv the rule of 50 Im'/ujiIs, and latex bv the rule of 40 bezants^ and hraziliti by 
the rule of 30 l>ezatits, and limni by' tht' ride of 2U bezatila. And | of the wiight 
of the ptqiper Lh | uf the weight uf the liitex, and i of the wviglit of the brazilin. 
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jwd § of the ftTifiht of the linen. First, four nuintn’rs are founti. of whjrh | of thr 
tirst number b | of tlie ueeund, anil | of the tUird^ and | of the fourth, Jiml you 
i^iJl hare 36 for the first number, and 30 for tine sw-Tutid. iitid 28 for the third, and 
2 T for the fourth; therefore you put it that he buys 36 hujidreiiwi'i^,hls of pep|>er 
that are worth HSUU bezants j and 30 hundredweii?hts of the latex that are w'lfprth 
1200 be^anLs, and 28 hundreefweights of the brazil!n that are worth 810 bezants, 
and 27 hundreilweights of the linen that are wiirth &tl> bezant h;; and the bezants 
of the four iiMTchaiKlLses added together make 4380 bezants whk-h should be 
KKI bezafits; then^fbre idngly 36 hundrenlvi'eighta of jiej^peft uamidy :i60(J noJls^ 
and 30 bundredwicights of iatex. najiiely 3000 mils, and 28 humlrefJ^T'ightN of 
brnzilin, iiHrtKdy 2800 rolls, and 27 hundredvitoghta of linen, ttiuuely [pi81] 2700 
rolls, you multiply by the UXi bezants, lunl you iLivide each product wntli 
The rule for 1380, tliat is j mid you will hare rolls for the weight of 
the pepper, and ||68 rolls for the weight of the latex, and |-f|63 lolb for the 
weight of tfie briaiiin, and y^61 rolls fur the weight of tht^ Lmen. ami ihiiN we 
raji in this way propoM* various problenwi tliat are ^iuJteil in the aborewtilten 
order* 



On the Porfifjon of i(i jntu V’ftfTr Unequut Paris 
Arcardtng to it Continued Proportion. 

If it is proprxKd that you partition lU into tluee uneijuaJ jnLTt.s tliat the 
product of the imiallewl by the largeHt Lh ecjuaJ to thi» prjuJuct of thi^ jtecotid ljy 
itself, then you do thus: you put it that the first Is stmie mmiEier, Kiich as I, 
and JHTXt you juit it so that the stxioiHi jiari is miother [imntM?Xt wv S4iy 2, that 
multiplied by itaelf inakt!^ 4. Yon liav'e tbrei* uuuiberH, tuuuely 1 and 2 mid -1. 
of whkh the tirsl multiplied by the third, nanudy the I by^ the 4* i^juuIh tlir 
second times namely 2 by' 2. \Mieiii'e v'ou add lugethef tlie 1 and the 2 

anil the 4 which iiiakp^ 7, Vuit should be 1(1: ytm May. 1 put I for tIh’ first TuunlHT 
of ttu' partiriuti, and 7 resultn fur their sum; veluit shuil I put fur the same first 
□umber so that Iff will msuh fur the huui? You therefore multiply thi^ I by' the 
LO, aivi you dh'ide hy the 7; the rpiutient will be |] fur tlw hml parr. Also 
the same rule you will multiply according to the parl^ namely thir 2 by the 20: 
there will be 20 that you divide ^gain t>y the 7: the iptfitient will la? ^2, ami this 
aimmni is the .'mccuhI part. Again you w'il] multiply the -t that is the third part 
by the 10; there will be -10 that you divide l>y the 7; the quotient will be fnr 
the third part. Therefore the prrwlutn of tJie |f and the |5 Ls the wuiie an llie 
product of l2 by itsidf, iitid the ll ami the y2 and the |5 arldeiJ together make 
10 , as Witev snught, indeed ten* according to the nfomnitten mruiitiiuji. lau l>c 
partitioned into ihrw.' or more part.s; thendort' if at tint U»giiming wi* sJiali put 
nuinbern in rontinuteil proportion as 1 aiuJ 2 and L then divisUm will yieki the 
(inrtH of ten of which the first multiplied by the third alw’ayTi ts is^uaJ to tfic 
Hecimd muhiplicd by itscif. 
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On the Same for lifl Parti. 

AIko >'nu will wish to i^artition 111 Into Four parts so tli&t the first rnuUlplhsi 
b>' the fbunh eqitiils the socDtul muJtiplieil hj' the third. -And Ei^tain tlu' firnt 
multiplied by the third equals tlie s«>cond multiplied by itself. And agiuti the 
sprond multipJiefl by the fourth otpiab the third multiplied by the itself. Thh 
[lartitjou we ran find in Muious ways. Therefore we shall show one deiiMHUttra- 
tioii out of many. You put it that tlie first ]iart is one^ and the second W twice 
that, namely 2. The tliird is twice the ticci>iiri, namely 4, and the fourth ts twice 
the thirds luimely S. Theise four uiiml^ers ure in ctmtinued proportion. Whence 
you aiJd tojp‘tber the Fouf parts, natuc'ly tlu* I and the 2 and the 4 hikI ttu'' 8 
iniikiiiK that should be 10. Whence you savv I put I for the first part, and 15 
results for the siiin of the four iwtst what idinil \ put for the first part so that 
Ifl results for thtur sairn? Von will multiply indewi the one by the 10, aiwi y^iu 
divide by the 15; the quotient aill iv | fur tlie first part^ Also ywi will multiply 
sLugly the 2 iiiul iIk* 4 and the 8 by' tht* 10. and singly jtjU divide b>^ tile IS, 
and you will ha\'e for tlie iitmmd (wrt, |2 for the third and |5 fttr the 
fourth iiart, aiui ivhaUr^td^ ts barf for tlte fit^ part, wii will dnubU: It, hjhI >t»ii 
will lia^'e llie second pwirt, and >'i>u doulde this mid you will liave llie third part, 
and you double this ami jxm will have the fourth part. ,And Ijeeaiise ilie 10 bi 
^ of tlic IS, you X&ke | of the aforeuTilteii four uuml>ers, and you will liiive the 
Hu4u(ht part-i. 

On the Same for Ftt'e Furifi. 

A^hIii if v'cni will urish to [lartitirHi 10 into more pnits thiui four, as Into S 
partii m-curdiug to rontinuisi proportion, [pl82| that is, the first miihiplictl Iw 
the fifth t^uahi the second inuUipiKxi \w the fourth, and the third, miiltiplieii by 
ittK'lf. And again tike first multiplied by the fourth equals the second multiplied 
fay the third. .And ui^aiii tire first multiplk-d In’ the third nf]iiaLH the seeiptid 
multiplied by itself. And again the MMxmd multiplied by tfie fifth 4H.jUAk the 
third multiplied by the fourth. .And tlien the third inidtiplied by llie fifth equals 
the fourth multiplkd by’ itaeU. A'ou pul, actoniing to that whkh you did alrove. 
1 for the finit part, 2 ftrr rhi^ M^’fiud, I fur tlie tliird, 8 for tire fmirth, and Ifi for 
the fifth part: y'ou thett^hin' oild the I and the 2 iiud the 4 anej tibc 8 iitifl the 
16; there will be 31 whkh siiould l>e Ifi; you wifi multiply tlie 1 by tlie 10, nnd 
you flividr by’ the 31; the qiiiuiftit will be ^ for the amount of the first part; 
next you will multiply the 2 by Llie 10, ami yau divide by the 31; the quoliL-iit 
W’ill Ih> for the st^.ond j>an, and thus you rlo with the rejuaiiiitig thnv ;irtrt.s: 

for the third that is ^ 1, and ^ for tlw fuuitlj that is ^2, and ^ for the 
Mth [>art that is ^5; thiw arld<il together mnlb^ 10, as was I'XHiglit. 

On the Lton and the Lfopard and the Bear, 

A cfTtaiii Hoii eats tme 411111*011 in [III btairs, and a leopard aMm <mw sheep iu 5 
lioiirH. H«d rt Imw eats om* sbin^p in fi tiours: it Is sought, if one sheep ’is ihrwn. 
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to them, how aiany hours it will take them together to devour it? Von ilo thus: 
as it takes the lion four hours to eat the slii^ep. vx>ti put mid for the fi Ikjuts it 
lakes the leopard, you pul and for the fi hours it takt^ the bear, you put 
and because the Lcai^ coounaii touJtiple nf the 6. 5. and -1 is 00, you put it llmt 
they devour tlio siieep in 6^) hours. You rousider therefore how nkanv sheep the 
lion eals in the bO houTB; as il>e Ugti dexunrs one sheep in four hours, it is clear 
that he devours 15 sheep in the bil hours, and the leopard devours a fifth of the 
60. tiuit is 12 slieep. hi 6U hours, Similarly the bear rlevuurs 10 slieep, us ID is 
I of the 60. TlM3Te&jre in the 6CJ hourK they eat 15, suid 12, and Ui. that is 07 
sheep. Therefore you savt 1 put 60 Iwmrs, and they oai 37 slieep. What shall I 
put HO that thc>’ eat one sheep? You multiply therefore the one hj* the 60, and 
you divide by the 37; there is || I hours. And in this time they will devour t(ie 
sheep. 


On Tu'o One of IkAirA follows the OtAer. 

Tw-o ants are on the ground IfXJ paces apiin^ and they iiiovt iu the same 
direction towards a single poitit; the Bnu of them oiivaijcw daily J of a pace 
and relreaiH |s the other advann^ | auid n+tr*"*!* it is sought in ium many 
days they' will meet: you jmt it tbit they will meet in Gil days during vidiicfa 
the first advances une third of the tiO pscpH, luunely 20 jMUies, and retreats 1$ 
^)aces, namely ^ uf the 61), and thus in the bO days it advances 5 paces more 
than it retreats, and the other in the some iimnhfT of days Ju.l\^ioi^ ^ of the 
GO. luimeiy 13 pacew. and It retri*ats g, iianudy 10 pflci^. anti thus it advances 
2 purci^ more than it retreatH, which is siibtrarKMl frmj; the 5 (lores lejiviiig 3 
paces, and in this ajiiount tb^y are ckjeier together in the GO days: the 3 jmccii 
should be lOC (mces. You will incikiplv t he ^ of tlie 60 Ijy iht' HKi, and you will 
linvx' 2(KI0 day's for their meeting. 

On Two Ships That Afeet. 

Two shipH are some distance a{Hut, w'hk'h journey' the first enn com(dete in 
5 days^ the other In 7 liays: it is sought in how many days they will meet if they 
begin the journey at the same time. You multiply tlio 5 by the 7; ibere will be 
‘S5, and y'ou put 35 for the miinher of days: the tir?4l mIiIp makes in these days 
seven times the journey. And the other shiyr truly goes fit'e times the jourupy; 
therefore y'ou add tlie 7 and tiie 5: there ivilJ he VI, and lietwr^ti tire twu sliips 
they travel the journey tweKiefold, ’^'ou multiply the 1 by the 35, and you divide 
by the 12; the quotient will be }|2, and iu this number of days they wifi tiieirl, 
and if you wish to know where they meet, tbm you divide the 7 and the 5 by 
the 12; thirc results ■jL of the total journey for the first ship, and ^ bt the 
scroiid. .And if it is pro|:>ijs€H'l tliat the first sEiip travails one seventh in one day 
to the place of the other ship, and the otlwr travels une fifth in one day, you 
divide the 1 by the 12; tlie quotient W'ill the time for tlieir meeting, which 
nH?eting will be in the aforesaid plnre, |pl33j 
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On n i'at VlTiic^ lian Four Holt^ ut tht Bottom* 

There in & vat thjit haifi four boles, atul hy tlv; first hok' the vat cwi l>e 
emptied in 1 cIav, by tlK secoud in 2. by tlie third in 3, itnd by the fnin^h in 
4; it is .‘lou^ht in any hours the vat will be emptied if the said lour holes 
are opened toftetber; you put 12 clan’s for the emptying. In this amauzit of da>'ii. 
the first liote empties the tweivtr lioies. ns 12 (iava arc twidvcfold one day: 
stiiiilarly in the pul 12 days the is emptied so'en tunfs by the suecond hole, 
by the third four tinies. by the fourth thrK* timfis, and thus in the 12 day^ the 
vat la emptied twvnty-five tijnes^ that is 25 v^itfuls are emptied in 12 days, aiul 
it is sought in how many da^*fl 1 ii^at in c!$npticd. You tniiltiply tberefore the 
extremes, narndy the 12 by the 1, and >tju divide by the mean; the quotkmt 
will be ^ of one day; if you n-ish to make liours of it. then yem multiply the 
12 that in ova the fraction by the fiours of one riay, itaiihely by 12; there will 
be I kl that yon divide by the 25; the qiH^tient wiU he ^5 ]K>urs for the time of 
emptying. 


Oti thr 5ame Vaf nver injich Tkfrt Art HiJ Pipfjr, 

And if it is projKjeicri that above the vnt there will be 4 pipes ^Hinging water, 
by the first uf wdiich tlw vnl ia filkd in 6 htnirs, li>- the aerond in 9, Iw the third 
in 21. and hy the fmirth in 27* then it is sought, if the w empty, am! liy 
the pifw jfimuJtiuii^iusly nearb)’ water flows Ui. and the boles are oiMm, in liow 
many hours tlie vat will Ih» filled; %'ou put it that the vat ia filled in 12 days, 
in which time the vnt is emptied 25 times hy the holes', next yxMi make hours 
from the 12 days; tJiere will be 144 hours that yem divide by the liours of the 
Hml pipe, namely b>' the fi; the quotient will !»e 24, mwl in this time the v*l w'ill 
be filled b)' the first pipe becaiiac >ou ilividA' 14 f fuairs by the 6 hours; so 3'ou 
divnic the 24 vats by tljc 1 vat; tlw.Tefore by the same rule you divide the 144 
hours by the hours of the remaining pi|)eM. namely the 9, and the 24, ami the 
27; tliere will be lb, and 6, and ^5 vats, whicli added to the 24 vMn of the first 
pipe, are ^.51 vata, and this number of vaIa are filled by the 4 pijKS in the put 
J2 days, fixHn which is subtracted tlie 25 ms. that are emptied by the hoks; 
there remain |2)|j vhtfi that should he 1 v&\. Therefore yon multiply the hours 
of the 12 dai's, naiuelv 144 liy I, and you dbide b>' thesecand numtKT* namely 
the |2fl; the guotieiit will lie ^5 luiui?^. aii<1 in this aiiK>unt of time the vnt is 
fllW. 


Oft a Butt That Has {{fi HaltA, One above the Othrr^ 

.Also tliere is a butt liaving 4 holes, oim' abrwe llie other, dividing the caf^acit^' 
of tlip Imtt into fourths: if the first bole Ik ofwneif then the one fourth part of 
the capacity of the butt above tlie hok- Ls emptied tn 1 day; that part emptied, 
if vtiu will open the second hole, then (he butt w'ill be emptieil from the first 
hole down to the Nccond. namely atK>thcr quarter part In two days. Again after 
two quarters are emptied, if tou wull ojw*n the third hole* tlien onotlier quarter 
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pan of the butt [rom th<> aociHiil boW dijvrii tu tbe third nnll be emptied in three 
tiayn. Aj^ii if >xku will optni live founh Imk?, then nuotiKT quanirr pan of ilie 
butt will be emptuil in 1 ijay». [1 iri tioiiftht^ if ia!] hiiir iMileH are ci']i<eiiLtL in htiw' 
iikany dat'a with the eatlm butt l>e emptied, Upratme inmate df th(‘ hntrs ran oH^r 
no ludp to the otherN, it is neceswury' that wp tind nuRly the emptinwg by each 
hole, First put it that the butt ludds i^>nie nutiiber of wt say 4S, 

You take one quarKT of 4S^ iJial is 12, and this is bail for the e^ifkiMuty al>ow 
each lHik\ ncjct wv ronsich'r tiie first ejnptyiuj; that h of the hij^hf^t hole; wt 
put it that with all 1 holes eiuptyiiij^ tlit' Imtt abo^'e the lui^lM'i^t huh% it takes 
one day, namely 12 hours; next wt* see law niiuiy Iwrrels are eruptUTi in the 
12 lKi>uni by earh of the four fHJk>, for thr- first iiulersi 2 IjArneht art* emptied 
[plfi^lj in tht' 12 liours, becnwjt^ it waip; put that it emptied a fourth part of the 
entire butt in one day, and la.'cau.sL' by thr^ .seroiid hole Hiiuther fourtJi part tn 
two days. Ttu^refore in the 12 houra & laurels are t^nptied by it^ by the 
sattie rfile 1 barrels are eniptit'il thi? third hole in 12 hcuits. And hy the 
fourth IwJe 2 harreht are eniiitUii in ih(‘ 12 hours. l"tim'fore the 12. and the 
6, anci tht- 4, ami the ii barrels are mhUsl uj^^ether innkiuK *■> barrels, and this 
amount of l)arrrls is emptied by the four in tin' 12 hours, rinrefcne ytm 

multiply iIk^ 12 by tlae 12, [nuking 114 that >yhi dbidi'^ by the 25; tb<* quotient 
will be ij^5 hours, and in this many hours ilw butt will be eruptietl down to the 
hiKlMskt bole; iwxt we considcT the emptying t»f the second quaj-ier^ and .ran put 
ikgain that it is Kimijarly emptied iti onotlier 12 hours rluring whidi, !is we swkJ. 
6 barrels are ejiiptieci by the setund hole, 4 tMUtvts b>' iJie third, 3 hfuteb truly 
by tlie fourth liole. ITiOTefore by tlw three liolfti 13^ iMurels an* emptit^L: for this 
you will tuiikiply the 12 by^ the 12, luid divide fry the J3; the quotkuit will lie 
•jkll for the emptying of tlui sajth* stxond [lart; ne.xt >iou put tl that tlic third 
qiiarter bi emptksi again in 12 liours during which by the third hide 4 harrels 
art i^ptitsU 3 Ijy the fourth, lliat is 7 ViArn*l!i are tiuptieil Ijy Uith. iTierefore 
you multiply the 12 agnin by the 12, and you div ide; by' the 7; the tpiulieiit w'ill 
be |20 hours for the emptying of the tliinl quarter; the haifth hob- tnily the 
r<iuaiitiikg (pjarte^r is emptied in fmir ibtyB. Therefore you iM the I dfty*k ilw’ 
1^5, and tike 1 L aiul the l2b hours; there will be 7 days, and L hours, 

and in thb time tlie butt will be eruptk>il. 


Afore tjn et Butt. 


.Ami if y'QU will say* that an entire butt n emptieii by atie df each of the 
boles in tire proposed number of datn. then you simiiarLy' put it that the btilL 
holds Ik iM^rrels; uex^t yuii see how many tiint.» the butt a emptied tliTwn to 
the first boll*, namely with all the lioli^ upeikHi. \'i>u put it therefrjre that it is 
rmrjititHl in 12 iHHirrf, la W'hkb time 12 liarrels U emptied by rlu* first hole; by 
the seronri liole truly the same amount is elijpiled iu two ■ lay's; 2-1 ^Hirrels are 
emptied In 12 houm; by ihe third lUiotlk^r 12 liarreLs arc euiptinJ in tlu* put 12 
hours, fls in three days are 36 barrels are empticsl by tl»r same Iwile; howi^wr by' 
the fourth another 12 twrela are emptied in 12 hours; aildetl to bartels 
rmptied by the three other holes wiU make IH lairrels, that shcriild be 12 Imrrels. 
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Tlwrefon* yuu ttiuUiply the 12 b)' the L2. and you divide by ihe 18: the quotinti; 
will be 3 boiur>i^ and Ln thLi time the butt i^ emptied duwii to the first hole. Abo 
if will put auuther 2 Louth for tJie etuptyiitg of the Hi-otid quurlert then 
>*00 find that 36 barreLs arc emptied b>' the remaining three holea: tlierefbrc you 
will multiply the 12 by the 12, and you divide by tlw 36: the t^iiotifcm will be 
-1 hours, anti in this Amount of time the six'uiul quarter (» emptit?d, Abo if you 
will put 12 lw3iini for the emptying of the third quarter^ then >*011 find that 24 
barrels are emptied b>‘ both holes- Thejefore j-ou multiply the 12 by the 12, 
and you divnle by the 24: the quotient wdll be (i Imurn for the eujptyinR of the 
third quarter. About the fourth hole little is said; it is now ekar that b\' it the 
re!«t of the butt, namely 12 barrels, is eiiiptic<l in 12 hours. Therefore you ^idd 
the liours of CEiiptying of the four saiii qiiarterB. nnmely the 3. arid the 4, and 
the Ot and the 12; there mill be 25 Itours. and in this tiuw the butt is emptied. 

Mon: on a Butt. 

And it iH yimptsaHi that from the top of a Ihui linwii to the highest hole is ^ 
of the entire eaijarily of the hultp and from this liok down to the secoiui liok is 
I of the jwine rapaeilyt anti from it down to the thirfl is ami from it flown to 
the luwTHt hcjk i-s the remainder of the caparlty of ihe butt. Awl by the highest 
hole the hutt is emptied down to it in 1 day. lly |p]8!>] tlie seexnid hole from 
the highest down to it in 2 da^TJ. by the third hole from wcoial doa'n to 
the sajiie thirfl in 3 days. Ijj- the fwle tlw^ [wt of the bull frtjiii the thin! 

hole down to it b emptied in 4 days. Vou put if that the butt hohb 60 liaireb: 
thereftiTF dr>wii to the highest hole there are 20 Ijaireb, namely a third of the fiO, 
and from the highest liok down to the seconcl hole there are 15 barrebj namely 
one fourth <if the fMJ. and from the serond hole dow'ii to the tJnrd hok lluTe are 
12 iHifreb. namely a hftli of ilie 6d. The 12. and tlie 15, aud the 2t) liarreb 
are lulded tfigi^iher tdelding 47 barreb for the rajtacity of tlie hutt down to the 
thiftl hole: tlie difference between the 47 ainl the GO is 13 barrels from the third 
dow‘ti to the luwcs^t hole: next ^-uu pin f day for the emptying of the butt from 
the top down to the liighcHt luik. and in this one day tlitTC are 20 biurrvb by 
the first hok+ mid j7 by the second, luinwdy ^ of the 15, and four by the thini, 
iiaiiirely one I hi r cl of the 12. and ^3 1^' the fourth, namely one fi^irth of tlw 13t 
tlierehire there are e[|i|itiefl in I day W the four Imh^ 20, aiKl |7 and 4, aitti ^3 
barreb, that b |34 Ijamds In nil. ilmi should be 20. nanudy tJie eapaeity abnr 
the higla^ hole: therefore s^ju viill iniiltiply the 1 day In' the 2t> l^arn'bi. luid 
TOU di^'ide by the ^34; there wiU be “ of one day for the emptying above tlie 
hoks- Also put one dny for tlie empty lug uf l In’ 15 barreb aLKnl^ the secnnrl 
hc:ik. of which liy the second Imle are emptied j|7 biirreb, ns wv aahl. 4 Ijy' the 
third, ^3 by the lowest, that is |l4 barreb ui ^1. that Hliuttld be 15: therefore 
you will multiply the I by the 15, and you divide by Ihe |14: the quotient b 
days fiir the emjiTyhig of tlie 15 ixureb. Again ^xm put one clay for the 
emptying of the 12 birrrb jiLst abo\'e tlu' third hole, by a-birh liojc' are em|itifvj 
4 barreb in the niir day, and In' the ItiU'esU ImjIu |3 Ijaireb, tluit b ^7 bfiric'fe by' 
both holes which should iw 12: therefore you multiply tlie 1 b>' the 12, and you 
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fiivic)p by the ^7: the qiHitietil i* days for ibe abcjve the third bolie, 

By the lowest hole truly tljere is emptied tbi* rest in 4 days, as was projHised. 
Therefore >t>u add the 4, wid the ^ J, anti the ^ I, and (fje ^ days, and >t>h 
wiJ) haw 7 daiTi and hours for the emplyinf^ of the entiie butt, 

,4not/j:er Method on a Bvtt. 


/ir«r day 


Btfond 


toarvt 

lat^ . I dmy timt 


And if b>' earh Ixile rkwii to tiiat ImJe Jin entire butt is propi.eie<| to l>e 
emptied in some number of days. jt?u put it similarly that the butt bolds 
fiO barrels: therefore 30 barrels are emptied by the hrsl hole in one day. By the 
second. 30 atid IS barrels, namely 3^ barrels iti two days. E^y tlie third Etole. 20 
and 15 and 12, namely 47 barrels in 3 days- By tiif' lowest ht-dc tiO battell;t ore 
emptied, namely tlie entire butt, in 4 days. Therefore you put it that the 20 
barrels aEtov*^ the first hole ore emptied in 1 day. Twiuily barrels ore emptied 
b>’ the first hole, 117 barrels by the Hecond Jjole* ttamely one half of 35, by the 
third 3 IS, namely ^ of 47, Eiy^ the kit^efit bole IS barrels, namely a quartet of 
the 6CJ, and thits in all ^68 bartcrls. wdiicb slKtuld bo 20 ImrrelsL tJioreforo ,you 
multiply the 1 Eiy the 20, and ynu divitle by tlie |68; tlie qinitient will ivQ of 
one day. Abo for the omptym^t of Lho 15 burrobi jlisi abcjve the second Jjolc you 
put 1 day. In which time ^ IT barrels are euijiKi^Hj by tlie sesH>nd hobs |l5 by the 
third, 15 by the fourth, that is j4ft barreU in all that should be 15; lUerKorr! 
you will ijitiltiply the L by the 15. and you divide by the |48: the quotient will 
Ik* ^ of one day. Again for the einpt^-ing of the 13 barrels jmrt alKn.’e tlie third 
hole you put 1 day, during wbicEi time |l5 barrels are emptied by It, L5 by the 
last, that is |30 by iKith uf tJiem whicii slmtikl fie 12, tfierf^furv uui multiply the 
I by tbt' 12. and you diviiie by the ^30; the quotient will be ^ of one day. Also 
put 1 day for the emptying of 13 barrels just abo^v the lowest bole iti wdticb 
tjn»e 15 barrels are eiiiptierj W'UU4i sbouht Ite 13: therefure you multiply the I 
by the 13, and you divide by the 15; the quotient will be || uf one day which 
added to ^ and yields 1 day and ^ i | jf ia hours for the t'mptying of 
the entire butt. |ptA6| 


[Thfo nu a i?tjifL| 


Also tEiere is a butt having 10 buiea that is, emptied b^' the hrni Ui 1 day, 

by the second in ^ of one day, by ibe third in by the fourth in and thus 

by stepa in urcler to the tenth hole, which empties tlie butt in of one day* 
It is sought, if the Imies ate all open, in how matw da>'s w'ill all of tlie bntt be 
emptied. You put it that the butt will be emptied in one day, during which time 
the butt is emptied once by the first liole, twice by the second hole, becrause in 
a half day it is emptied once; therefore by the third hole it is emptied thrice, 
by the fourth four times, by the fifth fise. that is S butia, by the sixth liole 5 

butts ore empties, by the se\'enih 7, by the eighth 8. by the ninth % by the 

tenth 10; therefore in I day the total emptkil bj- all of the holes hi the sum of 

nMpinf o/it« hun the numberR from I up to 10, tiatuely 55 luitta; therefore yrHii Miy, 1 put 1 day 

_ ^ and 55 butts were emptied: what shall [ put so that 1 butt is emptied? Yon 
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multiply ttic 1 by the 1, and divide by the 55: The quertient ia nf one day 
fgr the emptying pf the entire butt. 

On Four Men on a Ship, 


Tutir tuei] take passage oti a ship loaded with eom. and I’^orh of tiiero hiads one 
fourth, and the first gave the rnoater of the ship ^ of tlie com for passage, the 
second the thin! the fourth from which the master of the ship Jiatl for 
the pajauige 1000 UKjdia: >'ou seek the total load of the ship: you put it that 
a fourth part of the entire load of the ship, nfunely each share, is 60 modia: 
therefore the entire loud nf the ship will be 2^10 modia. And because the 6rst 
gave f of the load, and the second f. the third the fourth you cake 
of the GO which will be 57 iikhUh tluU should be 1000. Therefore you say, 1 put 
240 media for the eutlre load of the ship, luid there results 57 modia for the 
f>a£a;iage; wiiat shall 1 put so that 1000 modia results? You multiply the 240 hy' 
the 1000. and you divide Hy the 57: tite quotient will be -[^1210 injodia for the 
total kwl of the ship. 


The lifod of 
the ship 
^^210 


On thr Same. 


And it ig propfwitl that after giving the passage tn the nuister of the ship, 
thert‘ remains 1000 nitHiia, You siihtrarl the 57 from the 240; lliere remaing for 
him 11^3 modia that should be 1000;^ therefore you multiply the 240 by the lOtK), 
and you divide b>' the the quotient will be ^1311 for the load of the ship. 



On a Man Relatned m SeTvkt. 


.\ certain man was retained for some time in service. He was to be given in 
a month three pa>Tnents of denari, of whicti tiie second was to be 2 denari more 
than tlie first, and the third 2denari more tfian the seciHid. tlint is 4 denari inure 
than tiu* first. And further he was lo be gfven 10 denari. However it happened 
that he Jabored only 6 days for which tlie master of the work gave him half the 
first payment, and one third the f«c(v>nd, and one fourth the third, and it was 
reckoned according to that w'hich happenoif those clay's that he worked. It is 
sought what were those f-Kayments, BtNcause tite 6 days that Iw* taborefl are one 
fifth of a tiiunth, iiaxuply of the 30 days that he should ha\'e taboriHt, he shouUI 
receive i of all three meutiotied nuodjera and 10 deiinti, and for that the 
master of the w'ork gave him half the drsi ntiiiil:H-r, one third the .Nccoiid , aiul 
4 from the third: each of them will be equal to the first number, Thence 2 is 
$uhtract4al ftoin the second, and 4 from the third: if we siiall take half of the 
first, and n third of the seeond, ami a fourth of tJie third, then w^e take ^uf 
the first number* and therefore we take | of the 2 denari by wliicti the noxmd 
mew'ds tlw first, and ^ id the 4 by W'hich tin* thirtl exeeetls the first: thwe will 
lie |l; ilwrefore L)h' laaster of the work gave him ^ of the first iiumbur, aitd 
adde<l to this |l dem^. tmd thi-s was just as though he gave him [pl87] j of 
nil thnv iiumbexs ajid 10 dctiori: and a^u 2 is suhtroeted from the second 
nunilwr, and 4 from the third, nod 1 take ^ of the first auuiljer, nnd the ^^econd. 
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luid the third: thb mtiount is njuih^ iui if wo takv | tvf iLt^ tiutnlH^r: 
it rmiauLS to tRki^ J i>f the priori I »wJ 2 fU'n-tri }itiii)tr4urCcN] from thp 

seatnd miuil>pr, and of t hr 4 whirL vrjyi subtrart^nl frum tho tidrd. and of thi? 
10, that hi of 16 in all; iber*^ wilJ Ixj ^3.; ihtiivfare llw» wfjrl«‘r rwieivt'd ^ of the 
firet nijjjibci 4md moreovipr j3 denari for whkh b/s^ 4 ii 

imrabrr, and moreowx cletiari: therefore ytM subtmcl tlie from the |3; 
therr rcmaiiih ^ 1; therf-^fore J of the first niitnher « tnorr than ^ of iht 
KaiiA^ iioiiibcri Whence a iiuuit>rr U found ^ that whtMi | of ii ia jiinhtracted 
from of tlK' same number^ tftere remalmi Vim put it that the iiuiidH^r b 
UU: of this you take tfiat is 36; v'tin subtract it IrEim f || of thi* GU^ DAttidy tifi; 
there remains 2b that ahouJd lx* ^ 1; you will multiply therefore the 60 by the 

r-■ — —^—I -^1; there will fx? f>2 tliat jxm firv'icje by the 29i iJh^ quotient wilt be ^3 denari 

I ftjf rhe fijTft numbe^f to which in ndtks:i 2; for the sit-imd immher tou will have 
mrcOfid ^5 to wimii alao is aildtxl 2: jtni will have denari for the third numlier, 

third A? 

---^ On « A^urrther to Which i» Adtird of It, and I£t And from This fm 

SuhtmrJrd (■>/«ftf/ l£, urjrf ifewiam,'i. 


numler 

. jI ^ 


i'lu're b a numJaT to winch if yon will j^dd j ^ of it and 12. lUid from tlie -sum 
\\>u subtract of it and 12, then nothing will reiiiaiii. ft is N<Hight< wdiat is tW 
mmitwr; first it b sought what is the unmber from wdiich if >xhi will subtract | ^ 
of it atid 12 t then nothing remmns You put it to be :SI fr<nn wdiicfi wu Hubtrrwt 

11 -f it. niuiifiy 17^ and there rfmjfuiis 13 that shuukl Ih" L2; you rnuLiipLy ttie 

12 by iIm’ 3(h iIhti' will lx* 361^ that diviiie by the 13; tfa' quot-ktit will l^e 

-^27; for thb miinf>et, again you say, there b n iiujubit in whicii if you wifi 
mid f uf it and 12, tlH*ii there b made ;^27; chrrefnre if lou subtract tbe 12 
frtHin the ^27, there wdll remain m^xt ymt put it that tlu* numbei' b 

12 U> which you add ^ of it; I here will he 19 which shouhf Ite ^ you wiU 
therefore miiJti|;>K' the 12 hy' tbi^ divide by the 19; the qucitient 

will be and thb will lie the nundx'r. For example, you take 11 of the 

iVi5 ^^ which wo di'iiHJiuitrate thus; muiieJy tou Uitiitiply tlie 9 by tht* 19, and 
^ou arid the 17, and ymi multiply by the 13, lUid joti add tin' -I; tfwrr will be 
I j4d to whkh >ou iutd of it that b 112S; there will be 3ZiT6 that >tni divide 
with the Aud >mi divide tirxt by the 19, then by the 13 beCailae the 31^76 

b integrally divbibk' by tht» 19; ^^15 will lie the cpjoiient to which >t£hi add 
the 12; tlieie w^iLI be ^27 from wdiich >ou ^ubtriKit of it that is ttiere 
remairiH 12 from W'liich if you w^ill siititrm't 12, then nut lilug W'tlt reniaiu, and 
thb b the propCKiitiofi. 


On a A'ymhrr fo ir/jicA Is Added of It and 60 , 

Also tbtTc is a number to which if you wriU add of it nn<! 6<l dmari. 
Aiid yxHi will stiblrnct [nun tlie sum of it and 60 tlomm, then imthjng will 
rciiuun; you firnl tlw‘ numlw^r from wrhkdi if | of it is subtrarted* tlwri lime 
rf>maiu-s GO; ihb imnjbi>r will Im* ^175 bom which if yvni subtract fiO, riirij 
renuiins ^ llh: from thb b fcKind itie number to which if J j of it b added^ ijan 
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Li jnade, tlml you find thus. You thejrforp iml it lluit the nutnW Lt 6,1 
of whidi you take | that is 27^ and ^ that is 7; there will he 34 tliat >’ou add 
to the thetv vciil be thut sbouJil Ik* 116, Wheivre the 63 b multiplied 
by the ^ 115^ atid ilivided hy the !1T; tlie quotient will be |f^75 fiur the soiijtht 
jHinilK'r, 


Aimo Anotht'r 6rinif/«T Problem 


Abo there is amiiiiUet to whidi if you will udiJ of the uuiiiber, iuid || of 

the number^ luid twice any uiiUilKT whatsioever wu will wish, and fi^m 

the KLun vou wnLl subtrurl ^ ^ 


uf the suit! and throe times the socoud, number 
and 1 3 of the !tercjnfl nmiiheri then uothhig will reiinun: first indeed the number 
H found which iniist he nddrd at the first, anil subtracted at the |pl88| finish, 
w'hich )'ou find thus; jtju will «ee what b a nutuber which bs the kaiat oommou 
denominator of mid it b 45* nitd j'tju pul it for the nuiiibet thai was 
propose<l at the oml* wdiirh wras subtracted thrice and of it; wu w'ill multiply 
the 45 b>' the 3. that b 135; lu which you add of the 15* namely 14: there 
wdll be 119; next ymi fiitd by the aecoml rule of the tree wliai is the iiumber 
from which when ^ of it is subtracted, tliete remains 110^ and accurdiiig to 
tlic cniisideration uf tiie tree rub wu will kiHia- how to fijid: you find it to be 
^679 from which you ^iuhl^acI twice 45, and of 45. tliat U 114: tliere will 
reinmn ^-j|5fi5 for wiiirh yon see by the third rule of trees whnt is tlw number 
to which, if you will njfil of it will make ^-i|565, and there irvill Irf the 

number 18* and thus in this way you will operate with ail ihc rules. 

A Problem Propoited a Certain ConManitnapk Master. 

You take of a tiiiinbcT^ ami then ytiii suhtrart of this miinber from it, 
and you separuti* that which rciiiaiuK into two parts, uiid voit multiply one )>an 
b>' 15, and llw' otlw't by and iIh' products arc equal. You do it thus: you 
put some number m that you ran iiitegrully tahe 53 of it and iiIbo subtract g J 
int4*Rrnlly,and amii n nuiiilier will l»e 81 from which you take of it. namely 
36* and you subtract afpun H of it, namely IG; there will remain 20 that must 
b<’ separuted into tw.Y> luuts so that uiie uf tlii.'iti niultiplii^ In antJ the other 
b>' “* will be equal. Therefore so that the rule of the tree b xwsi in this place 
stiu put it tlmt oiite [Hirt is 13 which yi>u rnidtiply by nuikinj; IT; next \iou 
see b>' the first rule of trees what is thcr number for wlutii 17 ht | ^ of it, and It 
wnii Ik? the niiinlier that you luld to the LH; there will l^e ^44 which i^houlij 
be 2tb Thus you will rrmltjply the IB by the 20, luid yt>n ilivide by the g44; tlie 
quutieiir will be fur the first part* whicli jt>u subiract ftum 20 leaviss ^11 
that is the oilier piirt. 


nitmimrr 


nomber 


a Cvp of It'Aich the Base la it TAird Pnrf of the 
Entirr Cup, atid the Top ia the Fciurfh, 


A rertiiin cup's Ihow wtiglui one tlilr^l of the entire cup: ihe top truly wi^ighs 
tt fourth; the rest indy weiRhs 15 puiukIh; it is suiiRhr w’hftt is the weiftht of the 






288 n, Liber Abad 


weight of 
the cup 
36 


base. 

12 

top 

9 


cup 

-5-27 

II 

bOAC 

top 


whole cup; this problem ifi simthir to the tree prublem when J ^ of it lay beiimtii 
tbr KTOiind, aiwl thrrf? w^jt 15 ]>alTiis abem^ ilifi ground. In this exainptr the 
base of the cup in and the top is f of tlie whole cup^ therefure the base tuid 
(he t{V[i are of the entire cup. Aiul tii/it which remains weiglui 15 pounds^ 
riictefore us the weight of thi' entire cup is songhtt it iHi put Acrqrding to the 
same tree rule that it weighs stuue numlxr, namely a nuiiiil>er for w'bkh the 
fnu'tions ^ ^ of it arc integral; this mjinbfrr will lie 12- 'rhereforc you put it that 
the cup weighs 12 pauutU: by tJic reason that it Ls a third, the base w^ei|;di^ -1 
{wunds, and the top, as it is -+ weighs 3 pounds- Tlwrefore the base jukI the 
top together weigli 7 pounds which subtracted &oul the 12 leii\'est 5 pounds for 
(he neiit of the cup that should Ik* 15 potmtis. but hs not. You wUL multiply the 
12 by the 15^ and ytui divide the 5, and thus 36 fuituiids result for the we ight 
of the entire cup. 


Afore an the Vnp^ 

Now' \tju w'iil say that the bast' weighs || of llie middle aud the top. and tlie 
cop weighs the same as the middle and tlie Intse; the uiiddle truly weiglts 15 
pounds; that (yused, tf you will wi.sh to reduce tills to the smue rule of tret^, 
you dry thus; the Im^^ weighs ^ of the luhldle and the top. Aurl if (he top anit 
the middle together wTigh 3 pKiunulH. then the base w-eighs I ptuind: therefoR' 
the bast* is ^ of the entire cup. Aud for the same reason witli tlte tr)li uiid ^ of 
the middle mid the biise, if the midrlh’ and the tmiie weigh 1 ixiuiiris, then the 
top w'ejgli.f 1 [loujjilt therefore llie tup is ^ of the (pl8!)| total cup. nnd so the 
liAse and the Nip arc of the entire cup; tlK;r«*fore n mnniier is found which hi 
the least conunoii denominator of and iheit* w'ill be 20 which (<^11115 from 
tht* multiplication of tlic 4 and the 5, from which yxni subtract of it^ namely 
9\ there r<«ults ll. Therefore ytju [nnltiply the 20 b>' the 15; there wull be 
that you divide by llie 11: flu* <pKJtient w'ill be ^27 iMiumis for the weight of 
the entire cup. Truly* if ytm will wish to fintd each of the part.s, fis the tnwe in ^ 
of the entire cup, you take i of 20 that ia 5 which ytni multiply hy the 15; there 
will be 75 that you divide by the 11; the quotient will Im+ pounds fur the 
weight of the base* Also as the top is | of the wlmle ctip, ^tju tnkf | of tJu? 2U; 
that is -L which you multiply b%' tlje 15: there will 1 m: 60 that yvu divide by the 
U; the quotient Ls ^5 poumbs for the wieiglu tjf the trip. 

A/orc on ii Cup, 

Abtj there is a cup of which the base is of the top mid middle. The top 
truly is I i of the middle and the nmldle of tlie cup wejgfn< 6 ]iounds. U 
is Hougl^t what is the welglu of the liase and the top; the liaBc u* of the ri*stt; 
therefore if tlw* rest weigtw 12 pouneb, ami the base widglis T pcuinds, then the 
entire cup weight IS jKiuthls: therefore the base weighs of the total tup; tlw’ 
top is of tlie rest for the same reason; and it w'lil W ™ of tlic whole cup. 
W hence you write in order ^ and ytiu will multiply the 7 that Is fiver the lU 
b>- tiM? 41| tltCK? will Im? 287. Ah^i y*uu wdll nmltipJy the 11 that is owr the 41 
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by the 19 l tlierv will he 209 that ™i add to the 287: there will be 496t atjJ 
will multiply the 19 by the 41; there will be 779 from which toti subtract the 
496; tiwrc reiiwins 263; >'«u nmhiply the 779 by the 6 ; there w'ill be 4674 that 
you divide b\^ the 283; the qiintietil will be pounds for tl^ weight of the 

entire cup^ and if you multiply the 237 hy the 6 , unci >t 3 ij will diAide by the 283, 
you will find ^6 pounds for the weight of the base* Again if jou will multiply 
the 209 by the 6 * tuiil you will divide by the 283,, then tou will find ^4 pounds 
for the weight of the top. 

On tin Men Have Some Denari. 

Four men haw some deimri: howewr the denari of the first are 4 !^ 

<k»nari of the other three; morwjviu- Ihe denari of the seamd are of the other 
three; the denari* howTwr, of the third aie 57 of the other three: hownn'er the 
denari of the fourth aje 27. it is sought how many denari have earii of the three 
remaining men; thi.s problem the aame rule of the cup thus; as the denari 
of the first man are ^ of the denari of the reuiainlng three men, he therefore 
has of the sum of all four men. For the same reason the second has ^ of the 
same total. And the tliird has || of the reinalnlug throe: therefore if the three 
haw 56 denari, and he has 9 1 of them, iIkui Iw has 15 denari; therefore there 
are 71 denari among all of them of which he has therefore this problem nf 
trees or numlx-rs is understood; |i ^ la subtrin'tod from 1: there remains 27: 
yoa do thus; tou multiply the 7 that is over the 19 by the tl smd the 71; chc^re 
will be 20377 that you w-rite above the -j^. Again you multiply the U that is 
over the 41 by the 71, and the 19; there will he 14839 that yixj wTite aljove 
the Again you inuUlply the 15 that Is over the 71 b>- the 41, and the 19; 
tla^rc will be H6S5 tlmt vxiu w^ritc alxjve the you twid therefore the 20377, 
and the 14839, and the 11685; there will Iw 46901 that yon subtract from the 
product of the 19, niid the 41, ami the 71, namely 55309; there will remain 8-108 
for which you finrl the rule, that is ^ 75 ^* And you multiply the 20377 by the 
27; there will he 550179 that you divide wUh the the qualient will be 

s i»I ^ denari, and the first ini«i has this much. .Also you multiply the 14839 
by the 27; there will be 400653 that you divide with the the quotient 

will be 57^47 denari, mid the serond man lias this much* .Also you multiply 
the 11685 by the 27; there will be 315-195 chat you divide with the ^ 77 ^: the 
quoticut will be a iSS? denari, and the third has this much* [plOO] 

On Two jUcfi H'hu Denariy One of 

Takeif Some Amount from the Other So 7'hat 
One Exreedji the (Jf^er in Some fTYjpnrtTon. 

Two inon Iwo’e some lieiiaii, and one said to the other, If you will givx? me 
one uf ytnu denari, then mine will equal ^tiurs. The other respouded. And if 
you will givt? me one of jour ileiiari^ then I will havo ten times iis Uiany ns 
you* U in TOiight how many ciwh will have. I'his can be reduced to the tree 
im'thod, a* is neei\ thus: liecauae the first, having a miinl>«r of rhuiari of tlh^ 
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other, that they bn.^'e an injmb<?r of ciciuu’i, »iul therefore that 

ho, having the 1 denaro, han half the total bum of denari, \s hod with treca^ 
m not doubted. Tbereftpre you v^Tite Also becauije the other mmi, liaving 1 
of the denari, prunounees tiiat he hii^i tea on riuuiy t|ie hi^t^ one 
therefore putii U that he ban lU, arid the first iias 1; therefore betR-een thenr 
both thejr- have U of whieh the sproad has 10; imdoabtedly it is affinnotJ that 
of the total sTAin o{ both of them lie has jj. Therefore oue hEia | of the total 
sum. and the other has |yt having namely the sought detiaro. 'I’hereforc you 
say, There is a tree for whidi ^ of it, and of it, exceeds the Length of the tree 
by 2 palms, nmneiv those that tsiK'h i«?ek.s of the other. Arrordmg to the tree 
metliod one iiiuKt multiply the 1 w hich is over the 2 by the 11; then.- will t>c 11, 
and you multiply the tO that is ovier tlie 11 by the 2; tliere will t>e 20 that you 
add to the 11; there will be 3L luid you muJtipLy tlie 2 by the 11 mAking 22 
that yon subtract from the 31: there remains 9 that sfaouJd be 2 ; therefore you 
multiply the 2, namely the sum of both de-nari. by the 11; there nill be 22 that 
ytm divide by the 9; the quotient will be ’2, and ilie first has this total after 
taking a denaro froiii the other man. Therefore tlie first liaK ilejiari. Again 
you multiply the some 2 by the 2t); there will be 40 that you dlside by the 9: 
the quotient will be |4 deuari, and the otlmr man has this total after having a 
denaru from the other; thendbre he has ^3 denari. 

On tfit Same Thing. 

The sanir thing is found in mii^ther way, 'Flic setond num, having 1 of the 
denari of the first niani proposes to have ten times ns iimch as the first; yncHi 
subtract the I from the 10; there rf'mains 9; the first man has tlniari, and the 
other has j3 denari, and if you will say tliat Iwr luis twelver tinu<^ the first, then 
sinuJarly you subtract the 1 from xiw 12: there reinains 11. and thus one nuui 
lias ^ L and the oilier has ^3. And lIlus you cun do with any similar question. 

A Problem on the Same Thing Propuxed to Ua bg 
.4 Master near Coruftinrinopfe. 

AUm,:> it is proiwNed that one hmui lakes 7 denari from the otht^rT t^nd Ih‘ will 
havy fivv‘ times the aenpnd man. An<l the second num takes 5 denari from the 
first, and be will have sev^eii times the denari of the first, The solution of this 
prdl>lctu is reduced to the second method of trees, and so that it is seen still 
more clearly (C], let the siuii of the denari of both be the segment .a6., of which 
Mg. iu the firstjiortion; therefore .<jb. w'ill l>e the second's jwrtion, luid the 
point .{f. is tuarked on the segment .gb. so that .gd. b T, and the point .c. Is 
marked on the segnient .ag. so lliat .eg. is 5. And iKcaitse the first takes 7 
from tl)e second, namely the nttttiber .gd.^ and hb portion is the number .og.^ 
if the 7 1 a atided Li> it, then he will have the iiuuilier .oil. w^liich in proposed to 
be five tiineu the remaining d<mari of the second uian, namely the niimber .db.; 
tliereforu if the number ad. is dtrided into five tx|tuU parts, then each p«trt will 
equal the munber .dh.; therefore .dh. is a sixth part of the entire mnubor 
iiaiia-Jy the simi of the denari of both men. Again if 5 denari from tlie fim 
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ijenari, namely .ge.* ftre ad^Lled to the liCc'ond mail's dtiixiri^ uatufdy to the 
miinlxT ,fcigi., then tlie second man will haw tlie nttmlier -he., and the tmniher 
.ca. wnlJ neuiain fur the first. And l>ecaiise the second, having 5 denari of the 
first, has seven tinw^ the denari of the first, the numljcr .bf . w'lll be seven times 
the number .eu.; therefore .eo. Ls | of tike etitin? |pl9L} number .u5.; it was shown 
alriMuiy that the number Jid. nt ^ of the uutuber . 06 .: therefore^ iLie number .hd. 
and .ra. added together ore of the entire nuinbeT tiu-rekire if fit^m the 
numlx'T .aL^ of jl is subtnu'ted, uiuiieJy the numbers .bd. and .rci., tbeti 
there will remain the numiier .rd. which is 12 hernuse ,f§. ts 5^ and .gti. is 7^ 
and therofiirG, octxirdmg to the tree nietlH>rJ, >ou put it that tlie number Mb. 
is 21 «if wdixh namely 1 . w^iil l>c the miiitfxr .bd.^ and of which nanudv 
3 « w'ill be the number .ea.; therefore if from tite tiumber put for .ki., luunely 
24* are subtracted the nunihers put for the lUUiilK'rs oud ■Ca., namely the 
4 imd the hI, then thew wdU remain 17 for the number .cd. w^hich shmdcJ be 12; 
therehiro as the IT is to .dc,, uomL'Iy 12, so is the 2 1 to the number .nh., and 
the 1 is to tire number . 6 J.^ anil the 3 to the nnml>er .ea.*, tliercEfore if Mhall 
niuitiply the 24 by the 12, ami wu shall divide ljy tlie IT, wi.» shall liaw the 
nujiil}er .ah.: idiiuLarly if wie midLipIy tiie -1 by the 12. ainl w'e divide by tlie ]7> 
then ^2 rvwulta for the nutifiier .W.; to this is mJded 7 , nameiy .dj.; there will 
be iiornely lienari for the second man. Also if the pnxJuct of the 12 
by the 3 is divideil by the IT, then there will result “2 for tlie immber .ae.; to 
tbiK. if i>, namely .fff. is mlded, then there results for the uurnher and 
this much the first man has. 

On tbf Satnr .irrordm^ tt? the Dirrrt Afethi>d. 

In i^dviiig problems thr^re is a eertaiu iinMiioil [7] cnJhv] dtrect that is used by 
the Arabs, ami tlie method 'ts a Uiiidaide and vHlual>le itiethcsl, fur by it rtnuiy 
problems are solveti: if you w^ish to mie the method in thU problem, then vou put 
jr that the seci>nd man has the thing and the 7 denari which the first ruaii takes. 
jiteJ vtm iinderstaiid that the thing ts iitiknuwii, luid ^xm wriah to find it^ and 
because tlie first man, havtug the 7 denari» has fiv% tinies od much os the sccoiul 
mail, it follows necessarily that the first man lias five things mim^ 7 denari 
because be will have 7 of the denari of thi> Becond: thus !ie will tiave liti^ whole 
lltiugs. and to tlie Nertmd will remain one tiling, and thus the first will liavx> 
five times it; therefore if from the first man’s portion is added 5 to the second’s 
that Ix' takes, tlauj the second will certniiilr have 12 denari and the thing, and 
to the first will remain five tluugs 12 denari, tmd tliu-s the siTond ha-^ 

Hcvrnfolrl the first: that is Inx-ause one thing imjjI 12 cfemtri or- scv'etifold fiv^^ 
thin]^ minus 12 denari; tliereforc five things iiiinus 12 deuari are multiplied hy 
the 7( yielding 35 things lesi 7 »jldi that is I’ciual to one tiling and one soldi: 
therefore if to both ports are ndiltHl 7 solili. then there will be ihiity-fivv thiiigs 
ctpial to one thing unil 8 soldi la'cause if eipinla ore addetl to urpjaU. then the 
results will be (x|uaJ. Again if equoLs att* isubtracted from ecjuals. then those 
which mnaiu will lie equal; if fmm the abcrtTwrittcn two iiwts arc subtracted 
one thing, then tbt'rv W'ilJ reiiuiin 34 things equal to fi soldi; therefore if }iou 
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will div'itk? Lbc 8 fioJdi by the 3-lt thi-n wiU huv'e j|2 dpjifui fur e^di tiling: 
tlicTP&ire the E$ecat>d luis deniiri» w Ik* has one thing nnil 7 rienari* Similarly 
if from fh’e thingH, namely from the prfiiJnrt of ihe ||2 b>’ 5+ are jjiibtrHrteci 7 
tleiuuit then tliere vill remain ^7 df*nim For tlu* rlcnori of the second mao, oh 
w fuumi al>ow; you run solw ail of the folkiw'ttig two men prohli^uks by thw 
thin! method. 


On ihe .'inmr Thirijf. 

Also it is proposed that one man uikes C detiari from atwtber man, aiwl lu? 
jmvH lie has five and a quarter times as nmrh as the other, and the other takes -4 
di*nan from the first, and tin* otlier lias ■irvyu and tmT) thirrls tim<^ as inurh as 
the first; hecanise the first pmpi^n'si he will have five mid n quarter of the titherj 
then if the first will liave |5, tlK* otluT has 1; therefore b<*lweeo tliem ln>th. they 
have J6 of which the second hiiH one |iart and tlie fii^t the otfier part; you 
make fourths of ^6; lpl92] tlH’^rc wilt f>e similarly you make founhs uf I; 
tliere wilt be 4; therefore when the hccoiirl man gift’s d denari to tlu* firat, tlHpre 
remains ^ of the sum of tlieir tieiiari. For the same reason, the first giving I 
dcjiari to the second has ^ remaltimg; thus ttiu say, tliere bf h 3 frum which if 
ymi wnll suhtmet then tlien* will remAin 6 anti -I, tlmt is 10. ^tni thi'Cefurc 

multiply tlie 4 by' thi: 26; rl>w wifi be UVt. mid you multiply th* 3 by the 25: 
there will he 75 that you odd to the 1D4; there wtU be 179 that V'ou subtmet 
fhwn the prcHluct of the 25 and the 26, that is 65(1; there remains 471; yon tlivide 
the product of the tlM tiitHw tlw lit with the nih* for ITl, nml you will have 
^-^2 tlenari. and this nuiiiy remaim Jbr the skm'^huI man: ghen i1h> fi denari nf 
the find; these adiitnl togi'ther iiuike denari, ami this iiiaiiv the ac‘^s>nd 

innn has, ALk* >'rHi multiply tin* Ifi by tht' 77i. and you divide with tJ>e 
iIm' quotient will be f^fll denari which mlditj to the 4 denari that tin* second 
man takes from the fir^ will l>e -^5 deuaii, and tliis many the first has. 

Another Method on Two Sftn. 

Agaiu llw first luoji, Iiaving 7 dt'iiari from the second, has !!%¥ tin>ea as unmy 
as the socond, ami 1 ikuniro mon*. Aixf the setiond, having 5 Erum the <|enari of 
the first, Jwv* wven lut mmiy a*! tin* (im. and 1 deuaro more; the sum of 

all the 4h’iiari of both im'n you call the greater sum, ftrun which subtracting the 
ilennni hy which each ejcceeds the Other lea^tss wliat you call the lesser suin« and 
IwjcAUse the first, liAvlng 7 denari from the secimd, has one more than five times 
iia nutny ti» x\ve wctuid, this denaro is tlieTefore suhtrnrruil fiom tJte 7 ifeimri, 
and ket^ung it aahle. the first mao will fiavn wit ft the remaining 6 denari five 
times AN many as the nccoiuI: thcTi' hjive iiKlfftsi iH'twwit them hifth, siibtrnjc'ting 
tlie abovifwritten denoio, the snhj kisaer ttuni, of whkrh tlie first, Itaviiig the 
ahcat'WTitten fi rtenari, has fiw tinn^ ms many ns the srcotid, that Ls the first has 
fiv(‘ fiartH of the Home lesser stun, and second htus otinr iHirt; therefore the first 
has I of IIk* k^^r sum minus iIk* ti ilejiiiri, nnd thr second bias ^ of the IrstHtr 
smin, and 7 doiiari iiMwe that he glvi^ the first: similarly if you will ofKUate ttutfi 
the ocquisitioti of tlw second, you find the secoitd luim to hn\’e ^ tlie lesH^r sum 
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minus 4 den^i, imd the hrst hasi 5 demtii more tbmi | the EiAme sum; the first 
hiw iiwle<?(i 6 denari less than g the tianie leaser sum. Thereldre Iwtweefi them 
both they have ^ ^ the lesser sum minus 6 aud 4 deimri, namely Itl denari^ and 
they haw still the i^rrater sum: therefore the l»«er sum Joinua lU denari are 
as tnauy as the s*^ater sum- Whence if I is subtracted from both said equal 
portioiLH, of wtiich one is || the lesser sum minus 10 denari, and the other is 
the greater sum. then there aill remain the leswr sum minus 11 denJiri equal 
to the leaser sum« fur the lesser sum is the greater iiiiiius I; thfrefore the lesser 
sum and LI denari are as many as g| tlie same sum. Theri^fbre amount i& 
found fur which if you subtruet it from 5 g of it , then? remains 11; you put it to 
be 24, of which is 20 plus 2l| namely H; tlio 24 in subtracted leaving 17, 
and the 17 whidt sherntd Ire M; will mukiply by | of the 24. namely 20. by 
the L b ftnd you divide by tlie 17; the quotient will be l|l2 for | the lesser sum 
Irmn which subtract the ti that the fiml has; there will remain ^6 denari, 
and this many the finrt man hn*. Abo >t>u tiuiltiply | of the 24. nai^y 21. by 
the 11, and you divide by the 17, and you will have }| 13 for | the leaser sum 
from which the A that the second man has Ue subtracted! there will remaid 
denari, and the «)econd man has this many. 

On the Sfime. 

We fomal above in fuiothet Way the first man to have ^ the letiEM^T sum, atid 
5 demiri more, the .second T denari more tiiaii | I he same sum; therefore they 
have between them both ^ |[ [pi931 ^he lesser sum, and 12 denari iiiorp, and they 
have still the greater sum; therefore | ^ the lesser sum with 12 denari make the 
greater sum, and ^ g the hwier sum rvilh 11 dciiiiri make the lesser sum. Whence 
if the k5fscT sum is subtracted fratii the same amm, tlien there wilt remiuii 
IT Therefore juu put it that the smi* is 24 from which is subtracted ^ g uf it; 
17 rtuiuumt tliai shoukl be U; you will multiply | of 24. namely 3 by the IT 
and ^xm divide by the IT; the qiiotietit wuJI be for f llie lei&ser suru; becati&e 
ihbi is H part of the 24. ^xiu multiply by the IT nnd you divide by the IT, and 
>xni find this part of the leaser sum; to this -l|l are added the 5 denari that the 
first has plus the said yielding |lfi denari the fir^t. as we &jutid above by 
another tnethod- Similarly >xhi will nmJtiply the 3, ijajnely | of 24, by the 11, 
and you div'fde by the IT, and to tbb you add the 7, luml yxni will have 
namely the second matins denari. 

On fAr Same. 

Abu it v^i^s fuuiul nl>ovi^ in aarother wiry tliat the man has | the U^^r 
sum minus Cv iLeiuiri. ur ^ the same sum plus 3 tienari; whence | tlie lesaer tiuin 
minms tl denari we as many aa ^ the i^ame sum plus 5 denari, Ttwnefore if 6 
denari we addetl to each portion, then | the lessor sum will be ns many as | 
time iiame sum plij.s 11 denari: thus ^ the IratKer sum is subtrni'ted from | tlw! 
lesser smii, and 11 remains; you therefore put it that the sum is 24, from which 

namt'ly of 24, >xjij Hubtraci luunely 3; there remains 17 that shoukl be 
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Ilf iuhI nin writ multiply ^ of 2-t, namely 20^ by tlie it, ntid diiide by the 17^ 
and you subtract the ti, or wu will multiply | of 24 by tlic 11, and ttni divide 
by tjie IT^, and you lucId the 5. and you will have the derinri of the first man. 
Similarly the second man has | the lesser sum minus 1 denari, or 7 denari itiore 
than j t(V‘ mn\Q sum; if commonly to both port ions is fuldt^i I, then there will 
be I the lesser suu) fv|uaJ tq U clruari plua ^ the same sutu, Tbereffire if you 
Aubt ract g I be lesser Hiim from ^ the lesHer -'iimn there nunains 11 denari; you 
Kimilarly put it that this sum is 24, from ^ of which, namely 21, you subtract 
umudy 4: there remains 17 tliai should be 11, luid you imihiply the 21 Ijy 
the Ilf and you divide by the 17+ amt you then tiubtratu the I that the second 
has Uiw, or you will miiltiply the 4, namely i-f 21, by the It, ami yrju riJvidp 
by tlu’ 17, and to tliis 4idd the 7+ aitd you will have the sectuid man^s denari; 
you can indeed find In' that which wt said that similnr pruhk'Uis are solvnldc 
or unsobidde uccordiiif; to whether the afbreiiiiid products can Imp istolved wheu 
each ludd man equally will exceed its prraluct iiy the oia' nforesnifl dennro up 
to 11 denari; after tdeveii denari we showini them truly to be uttsolvabh'. As an 
examJ>^^^ the finit takes 7 denari frinn tlie itectiml, anrl he has 12 nwre titan live 
ttineti ttti many as the second. The sctxtnd siniiliiLrly seeks 5 f^un the first, and 
he has seven times as many as the first, and 12 {^Ictiari ruorc. A;; we said l>thjrp, 
all of tine ilcuari of both arc mJled the (trcaier suui Tw».4\-c deiuui li?ss aiv truly 
calUnl the lesser sum as one ejioecds tlie other by 12. Ami hwaufie the first, 
having 7 from the second, has five timea as many ns the sf-'ctnid, and 12 tlenaii 
more, it is nwesKmy that tlie first have | the U-j&wt sum pltus 12 deimri. from 
which 12, ti^etlier with ihc 7 ileuari from tliC rii^^'qinl, rctiiaiii thu |eirlkui of the 
first timti. I the Icsseriium plus 5. Suiularly ytiU. find the sccoud portion 

to be 7 deikari plus | the lesser sum; tberfdori" between tlieiu Ixrfh they have 
H tin* h'Ktwr sum, aiaJ 12 Tictuiri, lUid they still have .sitnilatly 12 deiinri plus 
like lessa^ sum; therefore || the lesst^r sum plu-s 12 denari are ns many its the 
greater smit, and la*rause if etiuals are taken from equals tlnxa^ w'hieh remain arc 
equal- If 12 is lAkcii from both iHirtiona, tliea th^re will remain the h^wer 
sum «:j»ud tg the same IcNser sum. which is imimsKible; or in lunither way, (he 
serond gives 7 dejiari to tlte first, and there remains for him | tlje Icsjer sum; 
lherfdi>re Ids ]ajrtioti is 7 denari more than | the lesser sum. Wo fnniitl alKsve bis 
pfjrlion iq la? 7 denari plus ^ file \vfs»'T Emm indeed, IplOl] T lierefnre g of the 
lesser sum and 7 dcniui are aa many hh | the same sum phis 7 denari; the 7 one 
indeed equal; there renuuns thf.rrfute the IcfHU'r slJin et^Ual to | iIh? siiliie sUia, 
which is Again UnrKHudblp. Vou fim) morixTver in tlic firsi iiuui's portion | the 
lesser sum tq be e<[ual to | tire same duui, which is inipusflible, Siudlarly many' 
prubUuns are shown iiu'uiiaistent; for nJiisLstenl problciuH one caimot cxcoisl 12 
rlenari. 


A Third \fcihod for thr Problem of Two Men. 

Again th<' fimt .sev^ks 7 bum tlie second, and he has 1 mure than fiw times as 
many as the second. The seconrl takett 5 frum the first, and he hiui 2 tiiorv than 
seven times the first. In this problem three sums are considered, of which the 
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p;r«atcwt 1.^ the tunomit i>f nli tin* detiori of both the tneti: the iiiteimcduiir stim 
is \ Uwi then the AL^n Lhe leaftt htuin iit 2 thati the j^Atesl suiiL, or 

1 InssH Than the mtetmedinte smiu. Aiitl lIk' tint rnAii with 7 deriaii of 

the i^ocoorl Hah hve tiities Duujy as the Meond and I more, the firttt has | the 
intcriiHxluue sum niutiis G denari, and tin' r^i'umi man imtst have g the same 
Huni. and 7 clenan imure. Similariy hocHtete the serond with 5 detuui of the hrrt. 
has NTwn timeti as inativ as tlie first and 2 ttkore, the 2 denari are subtraeteTj 
from tliL" fastest sum there remains the Jeast sutn. of w^hieli the seeoiHl with 2 
denari of the Hrst^ has »eveii tiiries as iriany as th<' first, that is | t(ie least anni 
minus 2 dtfnnri; ilie first has | rd the sanir least mm and T denari 

mott'v nanietv tiiuie he the serond: this all I'omplcteii. ix>th portkuia I'an 
be reduced to |Mirts of am' of the three said sums: we therefore reduee llie fiiwt 
to fmrts of the leHftt sum. Because the intenne^lmtc sum is 1 more than the Jeast 
sum. |[ the intermediate sum is ^ cif a demiro |ilus | the least sum: tlierrfore | 
the least smn and ^ i>f ii deiioro lire as uiaiiy aa ^ tiie intermediate imd 
tfie first has | tin* int^Tmediale simi minus ti detuui; therefore tie has the kfuit 
sum mintts G drmm plus | of a rieuaru. TiHTi'kue ^ (»r a ileimro is suhtrarteil 
from G denari: tlben- remalu ikuiari: tliendore the tirnt has | tfie least huiji 
miiiiiii deujiri; Itojii this the tuet'otKl has tin' sum minuii 3 di’iiori, as 
we fouiuL; therefore between tfami Ik>Ui tfw^y have the same leoitt sum minusf 

deuari. Ami stiH finve the greatest sum. iianiely 2 plus the least siim. 
\VJj*’iwe it Is rli*nr that the ieast sT,im miiup denari ore as many as tlw 
least sum phis 2 denarin Tite 2 b subtraetiHL from fMitli portkuia; there nunnim:* 
tiM’ k^ast sum erptal to || iiseif miliiui 1() rleiuiri; urai the atiUUUit | Ilf is fiSital, 
by w'hk‘h of thr wuiu exeewi llie sum. Vou tlmrefore put it that the smn Ls 
2-J, of which nauH'iy -41, excetsl the 2-i by 17; tlte 17 shtwikl !«* JlU. Vou 
will mukiply the 110 b>’ g ttf tlie 2d. namely by 20, ami >t)ii diwle by the 17; 
for I tlie k-asi sum tlie quotient will lie 1L from w^hidi ^xni subtract the ^5 
that tlie fir?t has, uiiims | tlu' least sum; there will remain |j6. and this many 
(hr htvt has. .4,11)0 multiply tiw ^ 10 liy' ^ uf tJie 21. luttuely by 21, nial you 
divide In' tla‘ IT, hihI froiii the qiarik^tit ytai subtract iIh' 2 that tlie ot^cutKl Ilah, 
minus I tl>e tes^u- sum; the rt^fult will be 

Alsu if you w'isli to nviiu'e thi'iii to portion.^ of the intiTimsJiate sum, of w'hich 
tia* first hiks | luimts fi denari, and the secoihJ has g minus the \eafit sum minu£o 

2 demui. then lie will tmve | tlu* TiittTiia-iiUti- [pl^S] sum ttiliULs 3 ibmuri, aji<l 
mimiA J of B denoro; benuiti^' one dtriara is llw" differemfc i)etween tin* iaterine- 
diate ajui teasr suras, | the iiiteTmisJiate sum one k | the intemmliate sum 
rninits ^ uf one detiaro: tht'refore tm the first has | the interiiietliate sum minus 
fi. anrl tht' sts'i>ud h>u« g the same intmueiiiAte sum mums j2 deunrt, they' will 
Ixuh t>etwxvrj tlhuietelv^'^ inuv tla* same iittemiodiate sum luuius |<> rknari, 
amJ iMaanse tliey haw the inteniKMliate sum plus 1, namely the j?rf'atest sum. 
g jj the inteniaxlistc sum nuitus deiuiii are iiA nnuiy oa the iiitcnitedlHfe sura 
and ] ih^uiro; when tiie iinian^ b su}>tnu'tJ'.vJ from lH>th poitkuui, tltere remaitts 
the inleriiH^hate suin wjual to of it minus gl(J denari. TherTlfore the |lb 
hi multiplinf by thi‘ 20. atiAi di^'wfrd l;y tlu' 17. and from tJie quatieni tln' 6 
that the fii^t hA 2 <> bi subtracted, oikI ^ the intermediate wuni, and yoii will lm\i'^ 
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denaxi Jbr the ftrst* Similarly Ji|^m tlie JlO » muliiplied by the 21 , aud 
divkleti b}' ibe IT* «wJ Is subiT/wted, and you nill liavT ^9 ik^iori. Aj^fun 
AltemathTly you reduce (heir d<'?iari to (Mirtioufi rjf (bo siuii; IhrauNe 

the first has | the iniennediHte «upj iniiiuH G denikri. yew rcrtaiiiJy will haw | 
the greatest sum imiius 6, ;md miikiis | of the detiaro by which ttM* grefttesl siiin 
exc«<^ the intennediiue stun, that b | of a deimro, plus | of the intf'rmediate 
sum, ITterefore the fimt has | the ^vttest sutti minus denari. SimlLariy 
tlie Nerv>tid has | the Jeiuff kuui minus .'i detiitri, 3 ,^ will have | of thegtealivt 
sum luiuuA 3 deuiari. and ituiius ^ of 2 tJeiuiri. by whk h tlie siuii ex- 

cced.s the Least siim^ | of 2 k tlie t^ectmd man has g tbi^ greatCHt 

sum minus 3 denari and |l, tfuit is deuari, and as %v said, die first has 

indeed j tfie gn^ati'st sum miinis |6; theri*ftire l>etiii'ts‘n llh'in the>' hav't? || the 
greatest sum mmiis |6 denari lunL ~4, iiiunely -j^il tletiari, imd tlkey indt-ed 
haw as many as tl»e greatest sum. Thus the greatest sum are more tlian the 
greatest sum b>' the ainoimt j^lL Vuu wtfL therefore luuitiply (hr ^LL by the 

20 , aial hy tlie 21 , mu! yon each [mHfiict by tin' 17, iunl fnnii tin: firrt 

quotjc*ul yxHl subtract the ^G. mid from tlie stsjond <[ia>tirni you subtract tfie 
J-l. and yoij will have their denari^ We p^iceed as ainiw aith indewl triply; 
w can again procettl thrice nnth 11 thus. It was G-^nud abuw that tin' first 
has I the least sum anti S dcEuui runrr, aiai the iwcarid has g thr^ iuleiruciliate 
sum and 7 murp^ wheurp wu cau reduce their ileuari accorduigly tu portkijis 
of any of the said three sum, and «v rerlurp them first to porttotis of tlie least 
Nuru, of whicli tlie first h>m i mid 5 detiari ciiore^ and fH^’Cause^ the ^eodDd has 
I tho iiitcTiiM^iate sum and 7 he will hniic of tlie liwl sum siiiularty ^ 

and 7 ifeuMi, and furtlMT ^ rjf tfw* deiinjo which is tlie differciiice tielween the 
Ictist sum and tin* ifitfTrntyliate sum; tfiercfcun* tia’.w^Kid ftas |7 denari plus f 
the least sum. Therefore lietwen ih«‘m they haw J tlte feaht sum lUKf ^13 
denari, which armamt* as rt is the toroj of hkiih of them, is tlve gjpait'fn sniiin a&d 
the greatest fuim b 2 plus th*‘ fcusl sum;: therefore ihi^ kasi sum with Jl 2 
dmiari are iw inany as the least mm with 2 denari. Therefore if 2 is subtmeted 
from both portions, then tliere will lie left jg llie least sum with gift thmari. as 
many as the least sum. And 5 J the l+^ist simi is subtrActed leiivLng ^Ift; wv put 
the IcAst sum U> be 24, and we subtract ^ t>f it: ihere will reiuaiu 17, w^bich 17 
slmuld lie ^ 10. You tnuUiply g of 2-1, tuuiiety 3, \iy the J[ Ift, mtd ytju divide tiy 
the IT; for 1 the lediit stiiti the ciWilK'tu is which 5 b lulded. whScli the 

first lifts more than ^ the least stun; theru will be ||G, and the first viis found 
abuvx' to hu\x‘ this many. Aud fr^r tbi' kiuim^ ri>^awiti, viMi will multiply of the 

21, uamcly -I, b>' the ^ID, luiii txui divide by the 17, eunJ )uti rdterw'nr<L< luld to 
the quotient of the division, tlH^ nuiiifx'r g7 ihnt the siwi.pnd has nwe titan g 
the Least sum, and you will h&vc rlenari for the w'f>rid, a.H ab<n'<e. [pt%| 

Hriwew’er if >t>u wx>uld know huw’ to redutv tle'ir lieiiari to pitrtiQus <4 the 
lutiTuiedkate sum, then you find the first to 1 ii»t i the sanM‘ iiiterjiiHlnjitc sunt 
Ajid i-l denari UHmd, and tlu* has ^ tlM^ sana^ sum and 7 ■ Lenari more, 

that is, between them tfiey Iia\X' |g the intemuxlinte sum aud ^Ll ckuuui. Ami 
lieeause between tluuii IkmJi they fia\e 1 deitaro plus tlie iiiteniHHjiate mitiL 
ruunely' the gmUewt siiiu, if 1 Li subtractnl frrtiri iri^tii (.Kkrthuis, then tht^n' will 
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reuiAin | J tht* iiituntiediate sum «ftd ^10 dt^uari equal to the imermcdiate sum: 
you will operate according to what we did with the least sum, and >tou will 
find their denari. Similarly 3*00 can find thuir ileiiari if yon wiU reduce them 
to portkma of the greatest sum. of ’which the firet has | and |4 denari more, 
the secoixl | and denari iitorc- And if their denari ore reduced to portkjuei 
of another of the said three sums, then we can find their amounts in another 
way^ namely hucauac the first was fbimd above to haw | tlie leuat sum and & 
denari tuore, or | the sanu? ttuni minus ^5 denar*; therefore J the least sum 
plus 5 denari are as many as | t]*e san*e sum tniiius ^5- And if we shall add |& 
to both, then ^ the least sum plus ^10 denari wiU be as many ai^ ^ the smiie 
sum: whence if from 2tJ,, that is | of 2>1, wu will subtract | of it, then there 
w'ill remain I7» You will multiph^ the |10 bw tfa* 3, and you w'ill divide by tlic 
IT, and you add tlie fi that tlie fihtt has more than ^ the aum. Or vxhi wiU 
multiply the |iU by ihe 2(1, and you will divide the IT, and yon Kubtract 
then the that (he same first has, inmns | the same sum, and thus 30U will 
have the first iiiaii^s denari, 

Similarly if accorrllns to this w'e shall coiisifler in two portioiiA that whidi 
the first has in any of the rciuaining two hijjus, one wdll be able to find the 
denari, and you can in the same 'H'ay know the M?conci's iLeiiuri, And it is notice<l 
that some of the siiuiULr problems are unsulvAhk^, ami because of hnvins notmi 
it, there is prt>pose«l uii iniaol^'abLe probloni- 

,4 FQurth Method Jot Simitcr Pnhttms of Two Mtn^ 

riufre are again two men, and the first takes 7 from the second, and he has 
similarly five times as many as the second and one mure. The seoon^L also taketi 
5 from the fimt, mirl lie hastieveti times us man^' as the first and 15 more. In this 
preblem the grmtest Kum is the aiiiuntit of tvr^ih tnuti. and tite intermediate sum 
is I less. The least sum is the same greatr'st sum minus 15, and because (lie first, 
having 7 from the wcoml'a denari, has fiii'e tmites as many m the t^econd and I 
toore. it ls lat^&sinrv for the second man to hast? | the intcnrwdinte sum and 
7 more. Simjlarly, the first has J the least smn and 5 more, as we said above. 
And bocauNe the second has ^ the inteniH'dIanu sum and 7 mure, it is iiocetisur*' 
for g the intermediate sum that be has ^ the |ea.st umin* ami nwteov'er a sbttb 
part of the M denari which the inteiTnc?diate sum excenis the least sum: 
tberefiire tlte aerond has ^ the leiuft sum and a sbtth part or 14, naniely ^2, and 
7 more; this iti mure thi^u | the least sum; frmn which sum. as the first has 
J and S more, they both will ba\T J J the leafit sum and ^41 denari, atid they 
have still the leaM sum and L5 tlenari, niuuefv the greatest sum. tf from both 
portioiui: ^Id denari are subtracted, there will remain the lerist sum with ^ of a 
denaro equal to ^ f of the sum, wlik'h is imiiossibie. Sindlarly if you wrill reduce 
their portkm.s to |x)rtlons of the iuterinediate sum, then >xnj will fiud the first 
to have ^ the inter mediate sum minus ah eighth part uf M <IetiAri. that a tla‘ 
differewet^ between tJ»e (east sum and ilw intermciiUre sum anti 5 denari more: 
from this 5, >x>u subtract g of M, namely there remains ^3: the first has 
^ ibtt LnlennetJiare siun and ^3 more; theiefiire l>etwieen them Intb they have 
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^ JU denari more [pi9T} than ^ the intrntttHhare >'utn; they Iiavq indpr^J 1 phiH 
the iiitenuediiite iiutu^ uatnely the grc>at4^t sum: wbcii I h i^ubtj-artc.iJ riun] IkicH 
portions.^ there remnini^ |g the Internnwlinte Hiiiii niitl ^9 deniiti equal tcj the 
interniedinte Hiini+ Therefore aa in the aliQve=wud ileiminstrution for Ending the 
dezuiri of Erst, of 24 is miilti|ilied. rmuiely 3^ by Clie ^9i, aiid the pnKtiHt 

divided by 17, aiKl aftiirn^ntcds di^liaii are uddnL which the Etst hiia more 
than ^ the iutertnediAte ttum, liiid you wEl hnvt* j|4 for the d{’Ujf\r! of the Enai^ 
which is not puMabie lu it is less than the 5 whieji ttic iSfK'tmd talcKH the 

Erst man: the same will be found if you will reduce ihejr portions to fjortirms 
of the greatest sura, 

Thr Fifth Method, AUo on Two Men* 


Also the first tiikis 7 from the seraiid, wnl he has 1 Jew timn fi^'e limes as 
many as the neroiid. The fwiimd takr*^ 5 from the first, ami he^ has 3 h^ than 
wwn tiuH's as niauv as the first* Howewr many of these probieins are suIvTihlp. 
and they are solved in this order: the anKiunt of dimiun of Ixith is called the 
least sura: one plus the least sum is cjilltHi the interuiCMliiite sum; two plus the 
iiiterraediate sum, or 3, iiaJindy tlie 3 that tlie second tacks, plus the least sUra is 
called the greatest huju: and l>ccau!ie the Erst, having tlv:* “ denari of the second, 
has 1 h>sK than live times as miiiiy ns the sccoiuL if the deiiaru is uddiil to the 
denari of the first, and to the T denari that is sought of the sec-oud, tlwn the first 
will have | the iiitf^niwtbnte sum. Thereft^re the porliou nf tlic first niun is | 


the iuterutediate i^mn ininus the 7 denari that the second gtvi^ him, and minus 
1 deuaro* which is mlded to his, namely minus 8 dtuiiwi,^ the wT(md truly is 
^ the EUime intermediate sini^ and the 7 Alio\^‘sai«i denari, Similarly yon will 
Eml after the taking by tlw^ second, ilie Erst to ho^T | the grratesit sum and the 
5 denari tlnzt he gi\ieH tlie seconci. .Aud the ispcoud bos | the jtauie greatest sum. 
minus the 5, and the 3 that he larks from having se^Tnfold the Erst^s denark 
from tbbi therefore if given, yt>ii can reduce their portlotLS to iHJitiores of nay 
of tlie three j^id suras, and according to what we did Abo\¥ we emi operate 
triply one after tlie other. But ao that this is »hown clearly* wz' n^luct.' them 
to portions of the interraediale sura uccor<iing to one of the three tnethcKU: the 
second has indeed ^ the inrcmuHliate ii^um luitl 7 rleiiuri iiiore: the first however 
has I the greatest snin aiuj D drunri. And liccAuiie rhe greatest sum i& 2 plus 
the* raterniediate sum, there will be f tlie greiitisit sum plus ^ pitrt of 2 denari, 
namely of one denaro UKitc tluiti ^ tlie intemieriiate sum. I'hercfore ^ tb*- 
iiitejinediatif sum aiifl ^ of one dciiaro is as tunny as ^ greatest Kum. .Arti.1 
because the Erst luix ^ the gn^test ^iiin imd 5 deiiari* he wull have |5 lii'itnri 
and the inferiiiOfUate siun: therefore them l>utb they have the 

interim>diatc sum and 7 denari, and 5, and namely ^12* and they luivv; still 
an uinny as the least stun: tlicrefoTi'* || tlu^ inlerTniviiate sum micl ^12 deimri 
are ns many as the* lewit Mitm Tlierofon* if to Intth jairtions is aihb*fl I, (hen 11 
tlw luterraeiliAtc .sum nurl deiinri will l>e m many a.s Hr inrertiuvlinte sum. 
Afl it is I plus tlie If^t sum, TlHU-efort* tlte iiitcrmiNiiate sum in subtructi^tl 
Eom tlie sum: reinaiiis ^ 1,3, anrl \ tlie same sunt is szxighl; therefrire you will 
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multiply ^ of the 24, ituiinely 3, iIw Jl3i ami jim ditifk ibe tmm by tl» 
17, olid >'ou will havp ^2 for J the inteTinediatc? sum: to this b adjiiHi J5 
liciiari. vieUimg deiugri Edr t he firijl imui. Aliio will inulttpl>' | of the 
24, namely j, by the 113, ami you divide b>' the 17; the quotient will be ^3 for 
I the Intenuediate ituiii; to thbi b adtied tliie T timt the wcu4mI has ph^ | the 
intennediate Hiim: thb yiddit ^ 10 fur hb portion. 

HcTwrvTT from that wiiiih was nJiid you can iuve;«tJgate fully if it is prop<jfieil 
that one of them exrceiiH tike kuui. iui<] tlie nlber truly falb siturt; however in 
order to undcTsiaiiti iieiter. a similar problem is proposed in which the finst. 
iuiving 7 of tlm denari fn^m the second, has f> mi>re thau live times the second, 
and the second, having 5 denari c>f tiie first, hnj, sevenfold the first niiim^ iS 
detuiri. Howex'cr in this problem the least »nuj is the total <if ilicir denari minus 
6. [pl9<ti] from w'liidi, if one <if>e?i nijt forget how it waa done above, ytm fitul the 
first to luive | minus 1 denaro. tbi-: sertHid J the same sum plus 7 dmafiL the 
izitemiediate sum raiaiuly is tlie qinintity of tlidr densitii I he greatest sum 
surHy b the ini:ennei.iiatc sum plus of which the first has ^ of it and 5 dranri 
n»re^ ll»e second of tlu" same greatest snni haii | minua the said 3 deiiati* and 
furrhpT mlnun the t^ticiuui. thi' slionfalL wo that he tuia wirvenfoid the first inajj\ 
dt^nari; this known we reduce tiiem to {uiita of the intenaediate sum whidt can 
Ix' reduced to portiotis of t In^ renLiUtiing sums. And wt do this acru'rdlug to one 
of the three methods by which tills can be done. Because the greatest sum is 
plus the interukCiliate sum, an eighth part of the greatest sum will i>r ^ of 
H denari, namely 1, phe* aji i^ighth part of the intermediate sum- ^^'heuce the 
first lias 4 the greati^t sum plus G detutri; he has similarly 4 the inter uhm bate 
stun pins ti denari. Also tkeanme the least sum is the intermediate sum niiiuiw 
(>. then 4 the Jeiust stun will Vie | the internit'diiite sum ininu.s a dxth ;^-irt f>f G 
denari, uaiiiely 1: whence (he second itian haa ^ the kiast sum plus 7 denari; he 
will havv similarly | tlie iiitiirnKHiiate sum minus 1 denaro plus 7 denari inor».“. 
that is G denari more; tberdbre bctwTcn the swmid and first have JJ the 
intermediate sum. aini they still ha^-c 12 auci the intennHiiiate sum. Therefore 

the mtemiediate sum pin* 12 dmari are as many aa the iutc-rmediato sum: 
therefore if 4| cJ the iiiterinniinte sum are smhtractefJ from tt^elh then ttiere 
remaiiw IZ Whence in tifiUr that you have 4 smnip intennediate rtuin. yuu 
will multiply j[ of the 24, namely 3, by the 12. and you divkir by the 17; tfie 
quotient will he ^^2. to which you arid th*^ 6 that the fipit haw mnre than 
the intermefliaie stmt; there aill l>e and the firsii has thia tnany. AbtJ in 
order tiiat he has | tlu.' iutennis^hate sum, you will mriltiply tlie 4 In' the 12, 
and you divide by the IT* and yiou mid the 6 that the secoiwl has morf tlian jj 
the iliterukcdiate sum; the qiiotk’nt will Iwf ||8 deiiari for the MM'uiiti inau. 

[A^dtn, ib'V the DirtcL .UrfAod.] 

You can alsi> find hoa' iiuuiy each has by the direct metlbud if you put tiie 
setond to haw the thing plus 7 denari [8]. TIm? first hiut five thiojipi mtiuis I 
demtru hccaum' wIk-ii the first luts the T from the second, thi-Te will nmtnin 
lor the iia'cond one thing, and the first will have five things iniiiu.s 1 ilmaro, 
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counting tbe b that he hm. pLu:^ tivefuJd tlLe leiiri itte 7 denari t.hat 
the secand givw him. Similarly if che j:$eci>nd will have 5 fmjji the finst* tliep 
there will remain for the firtit live things tninin; G deuuri, and the securul will 
have one thing plus 12 denari that with the S denari ia (•qual to ^'enfold the 
aeronfLa denari, namely thirty^fi^ie things minus 42 denari: adding 42 denari to 
each part, 35 things will be equal to one thing pins 62 denari: therefore >-ou 
subtract one thing frf>m eadi part and there will remain 34 things equal to 62 
denari, that ia IT thtnga equid to 31 deimrU tht^refurc yon divide the 31 by the 
17; there results denari for the one thing. AihI becausie the second hoN uta? 
thing plus 7 denarL lie has denari: situiLariy because the hrst has five things 
iiuniis 1 denaro^ you iiiultiply the by the 5; there wjJl be -^9, ftnin which you 
take 1; there will retuaiu ^8 denari, and the fim has this much. Therefore by 
this meibod soluttons can be fountl for all the iibovewTittcn two tneii problems: 
there are inder!ii without end tamilar probletus for w^hich the soJutkitm cauinpt 
be fouiicL which s'uu ktiow about the abuvuwritten methml, 

A Stmiiar Ptobiem amon^ Three Affw. 



Also three nteti have detiari. one of whom said U> the two otlier, If you vi'ill 
give me 7 of your denari, then 1 shall have Bve times aa many aa >ou. Tlie 
t^ecvnui said tu the others. If you wdlJ give me 9 of your <lennzi, then 1 shall have 
six times as many as ,>iou: the third takes H denari, tint! he firu|>osi^ to- have 
sc^'e» tiJTies aa many as tiie oltiers: it h sought hlf^' mmiy each will have; tiere 
iralced the problem Is done h>- the fifth tree method thiLs: [pl99) you see of each 
what part he will have of their eutLre denari sum, having the denari that he 
IaIcph from the othem; it is aern thib4r the 6rst^ taking 7 denari from the others, 
propoaes to h&w five times as many as they; then he has five of any quantit^^ 
and the other two liave one of tlie same quaiitity; therefore llic firsl has | the 
total denari miuus 7 denari, and by the same reason, the second has | the entire 
8 U 1 J 1 less tlie 9 <lenari tiiat he lakes from the others. And similarly the thurd haj^ 
^ the entire sum minus the 11 denari that be takes from the others; tberefcrtre 
they have the entire sum iriiiius 7, 9, and 11 deiinrL that is 27 denari among 
lliem all: thcrcfc^re ||| of their -Ridded denari exceed the sum of them by 27 
denari: whence this problem i* cawt as a tree pMblem: ||| <jf the trrt‘ exceed 
tlun lurigtb nf ttie tree t)y 27 |>jihris: tlierefore the nuiiilM^r b: found wdnch is the 
lenat common multiple, niuncly 168; of it you take ^ that Ls l td, and | that 
is 14-L and j that b 1 IT, and you aiid them ttjgetlier: there will be 431 frtun 
which you subtract 166: there wiU remain 263 that should be 27; therefore yon 
will inuJltply tile 1 11) b\’ the 2T« and yml ditnde by tlie 263; the quotient will l>e 
denari, and the ftfst mati ha* this ina«y+ having 7 denari iJmt be takes 
from tlK' otlH?ni; thdrefore >ou subtract the 7 from the ^ 1-1; there will rennuu 
^7 denari, and the lirtit lias ibis [mmy. Again so that you haw the second's 
denarit you multiply the 1 1 1 by the 27, and you divkle by' the 2I>3; tin; quedient 
will lx* ^14 from which you subtrori the 9 denari that the second takes from 
tlw* others: there will remain ^5 <lenari. and the stxofid h^i* this many. Also so 
that you have the third man's denari, yon multiply the 147 by thy 27, and yon 
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dlvidt; AKalti by the 263; the quotient wUJ be ^15 from whieh you subtract the 
11 denari which the third takes; there nill reiTMiiii ^4 deiiHri, and the third 
lias this many, when truly the third take^ from the second, and the second takes 
from the first, and the first frtuti the third, you will find the metliod of solution 
in tlie fourth part of this chapten:^ and agam ui the second part of elchataym |9]^ 

On the Same Accordms to Another Method, 

Also there are three men, and the find, having 7 tlenari of the otliers, bus five 
times as many us they, and one more. The second, having 9 from the oth^, has 
six times as many a.s they* and one more; the third, having 11 frum the others, 
has se^'en times as many as they', and siiailarly one more. In this problem, 
howev'er, two sum arc considered, of which the greater is the amount of denari 
of all three men. the lesser is the greater minus L And because the first, ^dth 7 
deitari of the* others, has five times as many as they, und 1 more, it is nccjtssury' 
for him to h«w | the lesser sum minus 6 denari, and therefore for the same 
reason, you find the seroad, with 9 denari of the others, to have | the same 
lesser sum, minus 8 denari, as he with 9 denari, has su times as many as the 
others, and 1 more. Again the third, having 11 dndari of the others, he is not 
donhtix) to have seven times as many as tbey^ that is | the lesser sum minus 10 
deiiorU therefore among them all they liave the lesser sum minus 6, 8, end 
10 denari, namely 24 denari, and )y'et they liave aiuotig them llite greater sum; 
therefore | the lesser Kuni minus 24 denari make the greater sum. Therefore 
if the 1 by which the greater mun exceeds the h^iser sum is then subtracted, 
there will remain ||| the lese^er sum minus 25 denari cquuJ to the Ics^r sum. 
And of the leaser aiiin exceed the sum by 23; therefore^ as we did in the 
preceding problem, you will multiply tlie Ifrl 1w the 25, and you divide by' the 
263. and you will have ^13 for tlw lesser sum from which you subtract the d 
that the first man has minus | the sum; there will remain denari, 
and the first has this many. Also you will multiply the 144 by the 25, aitd you 
divide by the 263, and you will have ^ 13 for ® the lei&ier sum ftom which you 
subtract 8 that the second man has minus p the Ifsiser sum: [p200] there will 
remain ^5 denari, and the stpcond has this many. Also jou will multiply the 
147 by the 25, ancj you divide bj* the 263, and will haw ^ 13 fc>r j the 
lesacr sum from which 10 is subtracted that the third has; there will remain 
1^3 denari* and the third has this many. 

[/Iriofftrr Method on Three Men with £?cnflrj.j 

Also flic first tftkts 7 from the others, and he has 1 more than five timcfl 
what they haw; the second takes 9. and he has 2 more than six ttraes tludrs. 
The thirrl takes 11 from the others, and he has 3 more thmi strven times theirs. 
Huwewr in tltis. problem four sums are considered of which the first and the 
greatest ts the amount of all of their denari. The second b I less, llic thiril b 
the first nnnits 2, or the second ininua 1. The fourth b the leahl and Lh the first 
minus 3. or the se^'ond minus 2, or the third minus 1. And tweause the first 
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rtuin^ having 7 d<^ari of tlip otljLia^ hax tinint a^i m^y as thny ha^np anct L 
more, it ia uw^isarv for him to haw | the «}e<?oEid sum miaus 6 di^ian ijetauae 
tliere rertuiitLH I from the Afuref^akl 7 denni-i, without which is ni&de the set'oiai 
lium. However from this you W'UI In'* able* to unrlerHtand that the second liaa | 
the third sum luiimi? 7, as it excewb by 2 the 9 whiidi he takes from tire oihera. 
Aiid the third has 3. Jess U, muiirly S lews than J the le&st sum; tliis therefore 
kwiwn^ ywk ran reduce tike denari of ciu'h ro portiou.4 of hjiv of tiie ftigr sjiid 
sums; tiiey are indeed reduced to tlu.* lettst siun thus. the? second sum 

ia the least sum plus 2, then ^ the M'cojid sum will Iw' | the least sutii plua | of 
2 denari, namely | the least sum plua demui. V\1ience tm the hrMt man has 
I the wTond^a sum niiinis he will have | the least sum iiiiniis | h hocttUtkC 
wlkcn |l is smhtraetefl from fi tben* reiUDiiis|4. .Also l>ef'aiifa* the third sum ia 
the least sum plus then | the thirrl sum will be i the lettst sum fdiis = of a 
deuaro. Wlience as the second man has ^ tfu* third imm ruiuu-s 7^ he will lukw 
^ the least sum minus denari^ >>iid the ihint man still luia ~ the leaat skim 
minus 8 denari; therefore aii^jng them nil they haw ||| the least huju iiiiims 
^-1, iutd 8 denarh namely minus deunri; they still have tuf^elher the 
leaal sum plus 3. namely the greHl<?^t .sum. '^Therefore sublracting the 3 from 
Itoth <*qual portions, there wdll muaiti |t| the least sum mituts ^^'21 flennri 
et]ifal to the least sum; rlierprore a^-^ording U) that which w\* .said aljove, yuii 
will multiply | of 168, namely 110, by ij'iU and v'ou divide the sum by the 
263. and you then subtract the ^'1, and you find the first to baw^ ^7 deiiiuri. 
And >v>ij will multiply the ^ ^ f divide 

tlic prodiKi by the 163, autf ymi siibtnrct tla? 4 g, jmd y^>ii will have ^5 
deunri for the second man. Again yim will nuihiply the* tJa? IIT, that 

is g of 158, and you di^'^e by' tlu? and you then subtract iln^ 8^ amt yi>u 
will have ^4 lienaii for the third iium; yim can ii>iii?efi unders-taiid clearly and 
oauplelely bom the aforesaid material if Komethitig is subtraettd: from sums, 
and If you will of>erate with more men W'hen one of them takes From tiie othem, 

.4nr>fAcT SfetfiOd umon^ 7‘Arec Men, 

Again there are three men. and the firrt and the Hccunil of them lake 7 denari 
from iIm* thirds and they haw live times as many tis he. 'rhe jswoiuI aial third 
ahni take 6 denari for the first, ancl tliey have six tilin'!! as mmi>' as Iw. The 
third anrl the first take U from ihi- ffl!t:(.uit|, mid lliey have seven titues tis many 
afl he, Eiecaikse the first and the second, having 7 rUuuiri from the tliird^ have 
ftvi,* tiinesi as many as he, it Ls necejwary ft>r the third man to lia\v« | tin- euliie 
sum and 7 denari more* Simihirly because of the taking from the jHjrtkais of 
tlw othttr men, then firat is uiidersTotKl to have ^ tlie entin* .sum nini 9 denari 
tiK>re, the secrajd i the same ?fuin and 11 demiri UKire; therefore ainmig them 
all they gig the sunt phis 27 denari, 'rherefore tou put ii timt all of ihciii 
have 168 , of whkdi !♦ namely 28, and umm'ly 24+ ami namely 21, juiderl 
together make 73 which subtnu.'ted from lfi8 yields or^ which should be 27 in 
order Uj ha\e g tlieir entire sum: Ip2t11 j wii will multiply tlw* 27 by ihe 28, and 
TOU divide by the 95; tbe quotient will be j^7 to which you mid the 7 which 
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the third man Has plue J; entire huiu: there will bo ^14 deimri. and thi^ 
many the third man has, ALso ycai niultiply the 27 b>' the 24, and you divide 
by the 95* and add !> to the quotietit; there will be ^ 15^ and the first has this 
many denari. Again you will multiply the 27 by the 21» and j^ou divide by the 
95, uiid you add 11 to the cjuoticat:^ there vrill bo ^l-h> and the wcutid lias this 
many denari: you can iiHJeed operate w-iih immy nieti according; to tliin jnettHxl 
when the others in order take from niirP of them some quantity, and they make 
some multiple of him. Still if tin: hbovc^d is not forgotten, ynu will be able to 
operate with an e.xcesa or a shortfaJJ of the quantity, 

On t/ie .Same with Four Men, on (/n#£jhja6le PnjfcferTt* 

Four men have denari; the first and second of tiK'm take T denari from the 
others, and the first mid second propose to have three times as many as the 
others. The second and third take j& fri:un the othwa* and have four tiim?** as 
many as the others. The third and fourth take D from the others, and have 
times as many an the others. The fourth mid first take 11^ and have six times 
as many; it is sought how many each man has. This problem is unsohable, and 
it is recogiiLeed thus. .\s the first and the second with 7 dfmari of the others 
have three times as many as they, then this null be | the entire sum of denaj-jj, 
and tlwn? i^ill rcTTioin | the same sum for the third and fourth men; tlierefarc 
l»etween llie third ami fourth men they have ’ the entire sum and 7 more which 
they gaw the first and aerond men. Similarly from the takings and proposings^ 
you fiml the fourth and first [iicii to has'e | the entire sum, and 8 denari more. 
rUid between the first and serond ^ the said sum and 9 denari, and between tlie 
second and third | the Hninc sum ami 11 dcnai~i mare. And liecotise the first 
and second have between them ^ the entire siim and 9 denari, atid the ihLtd 
and fourth have \ the same sum anil 7 denari betu'een them, then uiiiong all 
four tliey wifi lia^'e tire said HUni and 16 lienari. Therefore the suni minus 
^ ^ the same sum leaves 16; you find tiiis number by the ttecoiid tree methcKl to 
be l2T. Also because the fourtli and first lias jl the entire sum and 8 denari and 
tire second and third lias ^ and 11 denari, tlieti the sum of all four iiten'S denari 
will be the same sum and 19 denari. Therefore the entire nuin minus 14 

P -J ^ 

the same sum Leavt^ 19; >t}iLi find by the same tree method the sum to be 
which is incoiudstcMjt with tlial wliich wv funiid Iw the first mvestigution, wliich 
was otherw'isc. niiniely ^27; whenre this problem is not solvable. If we wish 
to propiMT H HoKable prohlem* tlie first and the serond take from the otliers 
100 denari, the second and the third, 106 denari., the tliird and the fourth, 115 
denari, the fourth ami the first, 1711* and you will find by iKith im'estigntions the 
sum of all the denari to be 120 of which the first and the second have hetween 
them the sum plus M5, namely 215 denari: tlit second and tlie third hm'^* 
between them ^ the same 42D phm 179, namely 230. and the third and the 
fourth have between them | of the -Ii20 plus LOO more, namely 295, and the 
fourth and the first htivTC between them ” of the 420 phis 106 denari* that is 
190* which you allot bett^ociL them as you please, that is* as the first and the 
second hare 215, let then (hi* first have 100, and the Het'oiid 115; tlw efcrtmd* os 
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he Iwa with the third man 23ii), >xtu duhtract then the 115 whirh tlie £iec(ind ha^: 
there will reinain 115 dciuLri for tlie thtrdt the third* hh lie ha» with die fourth 
man 205* tou subtract tlien the 116 which the third lias; there will reimiiri !KJ 
for the fourth juuu. [p202] 

A Simti^r on Piw Atrn. 

AL*o there are fi\x' oieii, and the first, secondi and third take 7 denari from 
the fourth and fifth men, and haw twice iw many ns they haw. The fft^-otid* 
third, and fourth take S denari from the fifth and first,, and have three tiiiictt 
as many as the>'. Thi- third* fourth, and fifth take 9 ikniiri from the first and 
seftrtid* and have four times as many ns they* The fourth, fifth, and first take 
1(1 denari from the second and thirrh ancl haw fi^-e ilwiTO m many as they. The 
fifth, first, and second take 11 denmi from llw third mid fourth* and liaw si* 
times us many us they, Bmiuse the first, swjml, and third with the 7 ficnari 
from the fourth and fifth haw twice as many as the;^', U b neceifflary that tJie 
first, second, and third haw | tlie entire sum mini,]s the 7, and the fourth and 
fifth have | tlie saUH.' sum plus 7 more* Similarly the takin;^ and propwin^' of 
all are known, and the fifth and first haw iM'twtvn them ^ the entire sum plus 
i4 denari. And the first and second haw between ihmi J the ontire suin plus 
!) denari. Tlie second and third haw betwn^n them ^ the entire sum plus III 
ilenari. And the third and fourth have In'tween them of the entire jaim plua 

iliftuhri' whence iJwy hiive amoi]>; fla'^m all one tialf of of the sum, 

and half of the 7* S* 9* 10, and 11 denari^ that is -15 (k^naru as each part and tbe 
numbers were roumed twice. Therefore j'uu find the r^muimn multiple of 
the parts of ft ytni rkiuble ln't^ause of the multi plying 

liy twi>; there will l>e 8 d 0 , arid you tiike ^ of - 121 ), aiuJ you subtract it from 
&10t tliere remains 3)^1 that shimJd lie 15* Therefore you will multiply the 15 by 
the -l^, ami ytm divide by the 381. and will liaitv ^19 for the entire sum: 
tlie fourth and fifth Imw between them a third [lart and 7 more, tliat is 
And the fifth and first ha%'« belw'een them a fourth imrt anrj H more* namely 
^20. AmJ tlie first and second havc> between them a fifth part and 9 more, 
uamely j^lS. And the second and third have between them n shtih part and 
10 more, namrly ^ 18. And the third and fourtJt havv them a E^evfrith 

|utn of the raiiid sum and 11 more* tuitiiely ^18. Next, in order that the denari 
of one b separated from the denari of tlie fitht^rs* you tukl the i.leiiari of the finU. 
arid the wcond, namely j^l 8 , to the denari rd the thirrl and tin* foiinli, namely 
1 ^ 18 : there will Iw ^37; the fifth man has the diHerenof* lauw'fifti this niid 
tin* entire sum, namely •]^d9t the difference is ^ 12 ; this in bubtracuti from 
the denari of the fifth and the first; there will reituuii ^7 far tla' first; this is 
subtracted from the denari of the fin^t and the second; tlutre will reinaiti ^ 11 
for the iwrond; this is aubtracted from tJir denari of iIk^ st'^tiiid and the tliiril; 
there w'ill remiiin for the third luaii; this is subtraciixl from the deimri of 
the third and fourth: there will remain 10 for the fourth iimii- 

Fur Hiholber way* bocHUSc the mtuid aiul third* lU:; w'aa shown »b<itT>* have 
^ the entire ^um of the live men plus 10 rkmari, and the fourth and fiftli have 
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hetmneen them ^ tiw? ssaine tinim plus 7 ejenari^ the four ha\ie juuong them | aiiiJ 
Jt uatuely J tlw num. plufi 17 deoan. Therefore for the fim tljere reraiuns^ | 
the sfinie istun tuinnrt thr 17. Similarly the third, and rourth have bccvnecn them 
I the mmi plus 11 denari, and the hfth aiiid first have betwwn them ^ the sutn 
^ua deuari: thert^fnre the four ha'k'C' iiainety the snini plus 19 denari: 
thertdurc Fur the secuiirl man remains the dif!erent0T nanieh' the sum mtcnis 
19. Similarly if you will arid the portion of the fourth and Kfth with the portion 
of the first and itecDud, namely | the kuhi oJid T denari with jj; the sum and 9 
ilenori} then there will be the kuiii phiH Ifi denari whirh subtrarted from the 
sum leaves ^ the sum minus If! denari. Aha you add [p203l the puftion of the 
fifth luid the lirst to tlw portion of the second and the thirds namely j the sum 
and .8 demui to ^ the sum and IQ denari mohirig ifte sum and 18 denari. 
rbeittfure there reniains for the fourth man ^ the sum minus 18 denarh Again 
you add the portion of the first amt the second to tlie portion of the third and 
the fourth, lianiely ^ the sum and 9 denari Uf | the fnjin and 11 denari making 
^ tlwr sum and 21) denari: tlierefore tlM^re reinaiini for tlie fifth man ^ the sum 
minus 20 ilenori. .VfunHivtT if ttm find tiie portioii of each in order, tfien you 
can operate by tlie fimt method on three men. 


Or* tt Afati Whii Hastened f* Cunufunfindpir 
fo Seti Thvff Pfflris. 


A ifitain merrluiiit took three^ (.h^iuIs to CouatHUtiriople to wll. One of 
in worth a rfrtain amount, and the second double the first, and the third in 
num iknible the sseniud mitiiia one third of a bcTant. The cximmerciaJ fee of 
Const mil inu^ifo truly dt^rnainls h tetitii of tlu^ nfori'HakI pearls for tlie rare and 
arrangementH- The merchant mdeed sold the first pearl, nainrJy the least vidu^ 
able, and pmd tlar fieiniuided tenth cJ all the aforesaid pearls, ami that which 
was left over iiuide ^ tlie \wke of the secemd pearl, and ^^21 lieTianls incipf. 
'^fhe price of each ]mwI lh souglit; it is indued done thus: we put any muidImt 
whatsoever for the price i>f the first |>eAri; let us say 10; the swoud wlU indeed 
be 20, iuid the third w'ill also be that is douhtc the price ol the second 
l>eart minus | of mn* adding ail t^igether there result §69 be^otUa: yuij 

take ^ of it, that is ^^6; the differetice IwtwiJtoi this and the 10+ that ia 
namely tlii‘ price of tin* first p'ftrl: from this you subtract | of 2t>, namely the 
price of the second pearl, that is ^2; tlM’re remflins ^ which vrm subtract from 
tl.c ,Vpl; t he ntwuh ia ^2fl that you kur]i. And you put tliJs pruhleiii: the first 
jK^arl is WMrth nrmie amount + and the #pcond twice ai; much, and the third tn 
wii.>rth ciumlniple iti*^ first. And the ri>ui]tiercial fee for tiiem ts subtracted froin 
the price of the first )>earl, and there reifiairu^ j the price of tlie sw.'c)rKl, ami 
’^211 heziuits. Next >uu put arbitrarily 20 foe the price of the first pearl, and -IQ 
fur thi’' second, uml 80 for tfie tiiittL which added together mAke l-IO; of thia ^ + 
luiniely If, ynti suiitmrt froui the 20, naiLtely the price of tlie first penri: thi^ 
remains fi frojit w^hicli v'ou subtract the price uF the second pearl, namely ^ of 
HI, nmiM^ly .1; there retuiutis 1 which j^imuld be -^20; >-on multiply tiic hy 
the 21), and you divide tlie 1; tie* (pHitient will be 418 to whidii add IQ 
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wilirh we put for iho first pearl: there will b<* 128 for tlu? price 

of the first pearl. Thnofore the price of ifie Mecopd w iuid tfie third |lTlU 

On tite Satnf by the Dirfci A/f#/iO(L 

You pul the thing for the price of the Hrsl ^leiirl. TJicjefore t he priri' of the 
will be two the thirtl will he four things iniiiij}^ of a hejaut; 

all added together are seven things minus ^ of a bewviit: of thia mimeiy ^ 
of a thing minus ^ beaant^ you subtrart from ofle thing, namely the price of 
the first pearl; there will remain of the thing mai ^ of one duU arv 

etiual to ^ the price qf the E»erond pearl amd td be/^ts, that b fourth of the 
first pearl and tK^zante. And if ^ of a bezant b witHtracied from lajth 

portions; there will remain ^ of the thing that are equjil to A of the thing phis 
|21 l>exAnts. Again ~ thing is subtracted from Itoth: tluve will rf^rnain ^ thing 
equal to 121 Therefore one thing Ls *fpml to 128 W/uiitH; therefore 

tlie price <jf the first |>earl Is 428. iis wv said tjeforcu There is indi^nl another 
metbcal, ralJcif tire iiidiiect metlirxJ. by a'hich many probhins can be sedved; by 
the direct method we go from tlte beginiitug to the eiul of the prubleuit arul by 
the indirect method we «Jo the contrary'p which v^t wish to demonstrate in this 
problem where it b put that ^ the [rrice [p^ti-l] of the thrrt‘ [M'&rb is exctn-ded 
by the price of die first itearJ by the price of the second plus be^iint^i: 

from this we L«gin: the price of tlie serfatfl [lenrl is double the price 

of the first* ^ tlw price of tlic MNToiifl is as uuich ^ (ht' iJflw of the first- 
ITiprefore of lla* price of (he first |ieiul which v^ju put to tie the thing* there 
will reuiaiii the fourth of it and 7^421 l>e 3 Hint*i «K>re after the ddeikiu of the 
aformaid fee; and j^p as W'e said alxive, makes ^ of the thing minus ^ of 
a bezant. But as from the thing is suhtnuded fuiirth of it and 
there will remniu | thing niiuiis IwTajits* and ihut arc equal to ^ thing 

iiiitiiis of a bezAnt. And if to both ixjrtioiis ^^21 bewmta are added, then J 
of the thing will lie ^'qnal to of the thing plus |3l lie^ants. Theri^fore if 
id the tltlng is subiractetl friun iHrtli ixirtions. tbiTc will renuun of the thing 
espial to §21 l»e?anl?. as a'^e foiuid by the direct iiH'thod. 

Afore DTI Three Prarlf. 

Tlie second [H?arl is imleed w^rth a fourth of a liezaiit [Alts double the priri' of 
the finit. The third truly is worth double tlir^ secutid minus a third of a l^esant- 
If wii wish to find tJte ftohition of iliis problem by th** dirwf method, then yon 
put the first to l>r worth the thing. Therefore the seermd will be worth two 
IhingH plus a fourth nf a beKaut. And tJte third will l>e worth lilt things plus a 
sixth of a bezAiit; the thieve added together will make seven thbtj^ plus a fourth 
and a sixth of a bezmii: you subtract ii tenth uf the total, that is of the thing 
plus ^ of a bezant, fmm oiw* rhingi tiaiuely the price of the first |ieHrl: tfi«e 
nuiiain of the thing ^ of a liesiaiit that is <^ual to g the prievof fhr 

second plus ^^21 bezants. But tlie second Lh equal ti^ fniirih the first plus 
^ of a iMfZHut; therefore' of the thing minus ^ bezant are equal to | the 
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p]\Vi if ^ uf a bOilfallt Is fUUJtnl tcl both p^trtlMuf, theJIt 

^ of tliJH thiTifl will be equal to fourth the thing plus j3l bezantic. and 

if ^ the thing ts subtracted from both pturtinas, there reinainii ^ nf the thing 
equal to and ymi multiply tlie by the 20 tnaking ^\t>ur 

thing be wtwle; the prcaluet b commonly m^e thus: lirst the 21 Ls muUiplieij 
by the 20 inakinj; 120,. and the ^ by the 20, making anil the ^ by the 20 
making 2, ajid the ^ liy the 20 nuiking |. and the ^ by the 20 making |; the»e 
are all added Lugelhcr tiiaking |d30 for the hr^t price. Therefore the price of 
the second in the third ^1720; this pmblem fuicl siuidiy ones are indeeil 

solvf?^! In' the first method, and tiiureover liy the iiidirect method. 

On Three ,\ten IV'^io Take Uneifuatiy from a Purse. 


Thrw men found a collectioii of Ijeaaius irtmi wdiich i?adi took unequidly is<i 
that the multiplication of the bezants by a third of the simi makes as 

many as the innhiplication of the s^icoiid's bt'zaitts In' a fourth of Hte sum, atui 
as many as the miilti]>1iratkiti of the third's bezants hy u fifth of the same stmi. 
And thtriiC tiirw producLs aihled together riiHke the same sum uf Itezoiits that 
the threi^ men fimnd. It is .stjught liijow innch is the sum, atid hiyvr mucdi each 
takes from it. Therefore' you put it that the first trikes 3 l]H.-zanLs^ atid the Necmiil 
-1, uml the third r>: the mulliplication of any numiier by a thin] part of 3 b as 
much as the niultipliciition of the battle tiumlKi' by ji funrtli fHirt of b or a fifth 
part of 5, Hiid therefore* the muitiplU^ation of a third of any number by 3 is as 
much the multiplication nf a fourth of the same number by 4, and as much as 
the midt ip heat lull nf a lifth of the same uiirnliCT by 5; you add tlie 3, tlie 4, and 
the 5“ tiien^ will l>e 12 for the J^mii of ihc found Ivc'/anf4+; y^m ib^refure nmitiply 
the 3. damely the liezaiits nf the first, liy H third of the sum. iLAinely by 4: there 
will be 12 that yon keep, mu I you multiply the Ix'^zanls of tlir aecoud, uainf^y 4, 
b)' a fourth part of the sum. namdv 3: then? will be slmiEarly 12 that \uy ktwp, 
and you again multiply the l>ezauts of tlK? tlurd^ namely 5t by a fifth of tlie 
ijunq namely |2; tliere will t>e similarly 12. Vou add then?fore ilie three [p2()S| 
productn; there will br 3C that Hhmikl be 12: tlKTefon? you say: wlacn I put 3 for 
the quantity of the hrst'e liezants^ tliere results 30; w^bat shall I put so that the 
total 12 results'/ Von will multiply therefore the 3 by the 12, and you divide by 
the 3C; the quotient Is I. and this imuiy the first man takes of the found beTtanla, 
Also for the same reason ymi intilriply the 4. namely the secondbczAiits. by 
the I 2 t and tou divide by the 3(i: i.Im^ c^uoiieui is Ix-zanis, and this many 
llie second man takes od tin* Again for the alxwe writ ten rtwtou, >t>u 

multiply the 5 iM'.ZAEitJS of the third man b>' tlic 12. aii<l divide again by the 
36; tfie (piotient i^ i(l beznut« for the aiiiouiit that tht* third imui taki'^i. 

In another way, for tin? jiforewritteti f yj^ p^it 3 ^ 5 ^ mid mid them 

togpifier; tlicre will be 12 that you divide ty the uuudK'r of men, luiinely by 3 : 
the quotient will bi? 4, and thi^i many bivjints they found; of this the timt tak(];s 
that Ls 1 bezant, the seis>nd that is bezanta. the third takes | uf one 
iiezatit, that is | L tKvauts, ns wt* said liefure. 
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On the Same far Five Men. 
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Abu fiw tueti found a sum of bezants; agaiu eacli takes unequally of [hem 
so that the multiplication of the Urstb bezants by a third of the sum makes as 
many as the multiphcation uf the second's bezants a fourth of the sum, and 
aa many as the multiplkatiun of the third's bezants by a fifth of the same sum, 
and as many as the multiplkatjon of the fourth's bezants by a sixth of tlie aum. 
And moreover as many as the multiplicati<in of the fifth's be^^ants by a seventh 
of the same sum. and these five products you add together making the same 
found sum. This problem ran be solved by the first method, that ts by the tree 
DK'thod; hovpTver tw desire to demonstrate bow to solve it in another way. For 
the aforesaid and and and and you put in order 3, and 4, and 5, 
and &, and 7, and you add them together; there will be 35+ and this many the 
five foimd; on this account there w'ill bo S prtxiuct^f of w'birh the first of the five 
takes I of one fjezant, the second ^ + the thini 1+ that is 1 bezant, the fourth |+ 

J _ qr + ^ ^ ^ 

that is the fifth that is |l bezants. 

Afore on Five Men. 

Again five men find some liezajits; eac'h takes unequally of tliem so that the 
multiplication of the first's bezants by a third of the sum, that is the multi-^ 
plication of the entire sum by a thircl |:jart of the first tnatfs tu'zants Jiudees 
some number. And the multiplication of a fourth tiart of the entire sum by the 
second man’s bezants, and vice wrsa, nuikcs double the multiplication marie by 
the aforesaid first man's bezsmt.s. And the iniiUiplicatioti of llie third's Wzaiits 
by a fifth part of the sum, and vice versa, makes triple the mnltiplication made 
by the secotid tnan's bezants, that is sextuple tlie muHipliration mmle by tlie 
first. And the multiplication of the fourth's bezants a sixth part of tlie sum, 
and vice versa, makes qtiailruple the muUipIk'atiou made by the third man, 
that is twenty-four times the iniiltipltcation made hy the first man. And also 
the muliipLicatioti of the fifth man’s Ijczants by a seventh part of the sum, and 
a sewiith part of the fifth man’s bezants by the entire snni makes qtijiiiuple the 
multiphcatiun made by the fourth man. that in one hundred twenty timea the 
multiplication iniule by the first man. .-Xnd these five ppalurla added togellier 
make the same found sum. This sum is sought, and hciW' mncli each man takes 
of it. BecaiLse It was pro|Kj«ttd that the multipUration of the entire sum by a 
third part of the first man's bezants made some number^ it was put tiiat the 
first man takes jsotiie number of bezants, of w'hirh ^ is had. k is therefore put 
that he takes 3 bezants. Decftust^ a third part is I lK>7H[|t+ which nniltipiitHi 
b>' the siHii of the bezants mokes some number, namely the [p^OGj same stiin. 
And iHK'ause it is propoeanj that the uiultipUcation of the fourth jiart uf the 
Bcrond man's liezants liy the entire sum makes double thi' multiplication of the 
third part of the first’s bezatils by the same sum, it wtih put that the secuiid 
takes such a miiniwr of bezants that the fourth part is double a thini part of 
the first's l>fzanta: and there wdll be the number 8, of wdiirb a foiuth purl Ls 2, 
that ts double the third pari of llie first's bcKanls, namely U Also hiHiiftUse ilie 
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multiplkatiop t>f the fifth pan of the third mans liemitss b\' tite cpiire lutni is 
proputfcd to makt* triple tin* niultiplicatkin of a fourth pari of the besaiilti of the 
sccotui by tfie siiriie .nuin. it must therefore be that tlw third imin take}* rto itmciy 
bezants that n fifth ])an is triple a fourth part of the ijecond's beeaiits: therefore 
>t>u put it thill hr takes 30 heTiauts. of which a hfth part, namely O bezanta ie 
triple the fourth part of ttic jicooiid^a bezants, najrtely 2. Then becauae the tiiti]- 
tipUcatioT) of a sixth part of the fourth mmiV bessants by tlie ahovewritten sum 
is ptopoard to makr quwlrupk the multiphcation of a fifth part of the tbird^s 
bezants by the sum^ it ht put that the Fourth man takes bo miuiy bezants that 
a sixth part makes quatiruple a fifth part of the tliird iniui's bezants; tliero will 
be I'l'l bezants of whldi a ttixth piart is 2i bezants, whiirh are quadruple a fiftli 
part of the third iiiun^s liezairta. namely 6. Again because the multiplication of 
a beventli pari of tlM'^ fifth nioirs i>ezants the entire sum is prtjpoeied to make 
quintuple the multIjdicdCion i^f a luxth part of the Jbuirth man's bezants by the 
sum, it muirt lx* put that the fifth man takes 840 bezants^ On ifua account, a 
sevejith part of it iri 1‘20 f>rzanls which are quintuple 24 bezauta, namely a ^tb 
part of tlu! fuurtl] iiinii'A bezants. This done, you add together the aforewriiten 
beznnu. namely the .3 t>eranta of the first man^ and the 8 bezants of tlie 
serond. and the lierania of the third, and the 144 bezants of the fourth, mid 
the 840 iH^xants of tfie fifth: tliere will be lOUS bezants which are the number 
of bezants put for the found sum; next >ichi see how' miicii tlie muhiplication 
the Kijjn ijirreaitt'w tlie aliovewTilten fi’i'e pro*lucts. Tlie product indeed of a 
third iKirt of the first h hezniits by tlte suiiu namtdy the 1 by the 1025, iiiaki^ 
once 1025: tlwrefore >^u will kwp the 1 aside. Also tlic tmiltiplieaLLuci of a 
fourth pan of die stxond's bezants, namely 2, hy the tola] sum. uatuely ty llie 
1025« inakeii twice 1025; therefore ynn will keep the 2. Again a fifth jinrt of the 
third man's iM'zauls, naiitely 6. inulttplkKl by I lie afbrewrilteti 1025 k inakeK 
liineM 1025; tliendorc you will again keep tht‘ Iik Again a sixth part of the fourth 
man's bezant;^, uamely 24. multiplied by the 1025 makes twentyTuur tiraeti 1025; 
thereftjte ya\i will keep the 34; then ii sevemk part of the fifth man's IxPTants, 

namely T30 bezant;:, multiplied In' iJtc aforewritten sum, imnwiy by the 1025,^___ 

makes one bundml tw?mty times 1025: therefore you wrill kt'qj the 120 which i** xi 5 r 

you add with the kept 24. and fi, ittul 2, and 1; there wrill be 1&3; therefijre i 

the total of the aforewritten five [products will be one hundred fifty'three tinu^ 

1025, mid as lln'^ whUvl five |.»ru4liiri» must make only as much as one tinves the 
sum, y'ou say: whe-n I put 3 for the first man's taking of be^mUf, there results 
one hundred fifty-thr«' ilie simi: w'imt shall I put so that only mw tiiiusf 

the sum results? You will therefore multiply the 3 lij" the 1. and jtou divide by 
the 153; tJtc qihitk'iit will be ^ of n bvzaiiLt aud this many the firNt man takes 
of ihe found sum. fjimilarly >t>u W'UI do this k>r the pm bt^zants^ of the remaining 
four men. namely the 8 besants of the fsenmd inun, and the ^10 bezants nf thi* 
third man, ami the 144 liezants of tlie luiulh man, and the 840 liezaiitN of the 
fifth uiHii You find tliat tlie M>cioiid man takes of a hezajit frniii the ffuiiid 
sum, and the third nuui tJik4>M iinrj tJie fourth taki^ and the fifth takesi 
that ifi ^5 bezants; ihfTefore the five im-ii together take that is 
bezants, and thw nuiny they ftaijul, [p2lJ7j 
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On 7'‘wo A/rn Who Find Btiftntfi. 
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Two iw'n tind bezants from whirh each takw urio<jiially. wiil that which 
tht' frntt lak^H maiu* ihoac that ihe Httcoiid ?md the first, profiling 

from his portion, 12 bcrsmuia from ewh LI hc/Jima, 'fhe other tnily ttoike^j 

J4 IicjEimifi from ovuiy 13 and thitn fx-twiicn Uinn fjotli I hey htt\T 100 

bezant-H, ft ia nought how mndi Lh the fomid simi. ajid Lam' much eiuh takca from 
it. You indiH^d hnd fintt the imuilier which is Ehe Least comniou lieiioiuitiator uF 
and it wiJI he 31L and this many you put it tliat the sectmd man 
of wLiidi NYju take* uinudy IG, mid ilua timiiy L^ezants you put for the 
find man's actjuisititHi; m lie iiiaile J2 bezants oF ev'ery 1L^ you multipLy the 16 


ftrMt fKjrt$ett 
Mmrwi 



beifiants W the 1*2+ fUid 31011 divide b3^ ilrt‘ II;the (piotjeiit wiU be -^17 Ljezatitu 
which >tni keep; Wfixt Ln'causo the serond ipaJuTi 14 from pvtty 13h you rnuLtjply 
lti€ 39 by tLie L'l, uJhL vti<ii divide by the 13: the qiuHieiit will be >Il 2 iM^zanta thjit 
you add to the bezants; there will be ^57 la^zauts iLiat lilumhi be 100 
liezantst tliprefom? ^V'ou will multiply the ICi b}^ the lOil, and you divide by' the 
■^59: the quotient will be bezants for the first mail's portiou. Abo for 

iMJjie rejison ytai multiply the 39 liezantM Iw tlie 1IM>, and you rfivitJe h,v the 
-^59; the cjuotieiit will lie iH'zaiits For the Sf^oiid mail's fKirtkjii+ w^hirh 

added to tlic 5-5^ 2t> bi'Zttuts of the first ntan yields 5"i^92 bezants for the total 
stun. 


Thr Partiliumtig of 11 into Two ParL*. 
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You partition 11 into twii parts stj that oia* ]Mcrt muHipIkd by U k as much 
as the other pan multlplifKl b>' 10 ; bivt it is taken that the nmUiplicathm of any 
part of n iiumlier by the niiitilier from which the |iart origiimtes muk^^ as much 
as the iimliiplicntirm of the other part of tlw* same number hy the [wn numlier. 
Whei>ce the part is derived. For exaiiipte, I lie luultipljcaliou iurh'ed of a third 
of * number by 3, from wdiich | originates, makes no. much as the mnJti|>ljration 
of a fourth of I lie sjutie number 1 ^' d+ froiii wJiidi the ^ orIgUjatesfT therefore a 
ninth of a number muhiphed by 9 nuikes os niUtJi ns ^ of the same nimiber 
iniiltrpliwl by LO, Wbeucr there is a proportion liaving a tenth of a numhcT to a 
ninth of the name number, tlie name os one jMut of 11 to tin? otlaT part. Whence 
a numljcr tfi found which is the leiLSt crxmtnfin deaominatar of ^ ^* ^ud there 
w'ill bi' 90 td w'hirh ^ and are 10 atiij 9; therefore tiie muJtipUratjoij lif thr 
9 t namely a tenth of Lhe 90+ and ttie Ul luukes nn much as tlie ptCKluct, of tlu? 
UK tnUiiely ^ of 9tK lUid the 9; whetici* y^m acid the 9 and the UJ; thet^* will la? 
19 that shimhl be II; sxiu therefore multiply the 10 by the LI, and you divide 
by' the 19 ; the qimtient w'ill be luid this w'ill be oiU' part; thi‘ dilferi^ntv 
between this mid 11 wnll truly i>e the other jHirt, namely -j^b; this iiutnlK^r wdlJ 
be the product of tbo 9 and the It, divkitnl by the 19. Olhvrwist' biHrausi? the 
fmxliirt of tlie first part and the 9 is tspiaJ to tlH' product of the siviriiii i>art 
and the UK proportHumUy^ 10 is to 9 as l.liiv first purl la to the 'Setxmd. VMience 
9 plus Ul, tmirndy' 19+ W'illl be as 9 to the total of the parts+ tiattieh' II, tm is 111 
to the first part, nnd 9 to llie serudil. Therefore the H is muUipIk^i by the lO, 
iirifl I 13 ' tiu' 9+ and iioth products are divided b}' the 19. 
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[Ufi the Smne d;/ fAr /Jirecf Afeth*>d \ 

If inilv \'i>u wiili tt> prTX'r«cl 1>y the direct methtxl. then yxtu (vut the thing for 
the tinift imil: tlkerelbre iIh.^ second will be 11 iiiinus cite thiiig, and >'ou multipiy 
the tltitig, iijiniety tike fint |>Art. by the 9; there results nine things. Alan 
muki|)ly 11 imitiiij tlu; tliiitg, namely the seeund part, by the LD; (here will be 
llfl iniiiuM ten things that are equal to nine things; therefore if ten things are 
added to both purtHJtis^ then there will be 19 things equal to HO; you divide 
therefore the HO ljy^ the 19; there will be ^5 for the first part wlihii jtnhtrarted 
from the 11 yirltlH ^5 hjr the second |HUt, as we found abuvf. 

Tht Partitwnmg &f il into TArer Parts. 


Altio if you will wish to partition 11 into three parts, llic firat of which 
niiiltiplini by 1 uuilu^ 'p208] m miidi anotlker niukiplk^i b>' 5^ and as much 
as stUi lUMJtlier riiultiplied bt* llicn because tite iijuitipliratkiti of a fourth of a 
number by 1 (mike's as murh as the multipilcation of a fifth of thi* sarue (111111101: 
by 5, and iis much as tbi^ multi plication of a sixth of the Mine number by 0. 
TOU find the least romuion denfjrnmalor of 151, >uid it will be 6(4 of which one 
fourth is 1!)^ a fifth bt 12. a sixth is ICb therefore >1011 aiiiL tiu' IS, 12, aiwl 10, 
and there will be 17 that should be 11; iberefore I'ou will multiply the 15, 12, 
and 10, singly by the H, and >xhi divide ench produrl by tin' IJT* and thiiw ytm 
wdll have ^4 for t|rt' first \Mrt, |L3 for the second* ^2 for the tl(ird. and thus 
we can imrtitUjii 11 , and fuitln^rnKirt' any oilier iiutrilier into miuiy j>arts. 

Tht PartUiiintng of 11 into T'li'd Parts 6j)i AnofAcr Method. 


Al;^ if it hi pi^kpivwd to (mrlition 11 into two jjojts so that >^ji( limitIply thi' 
first part by 9 to uiiLke ^30 more (bon the dlber port similarly multiplietl by' 9, 
thrfm 1ieraui(e the grenCer part multiplied bi' 9 makes |3Cl inure than the nther 
prodiict, you dinde tlie |30 by the Sk |-J3 will be the quotient, and by thii4 
iimcb tl»e greatiT part exiwis the hsfit^r; on this accottnl ^3 iiiuUipIkxl liy 9 
makes tbmrforn you Mibtrart the from the 11; there will be J|7. tlwt 
is ^7, that Non divide into two etpial parts; the quotient will be |1|3 ftir elllier 
part, and tliis iiiucli inaktw tlie k'JWfT iwt; tin' fiifFerence Ijetwrieiii this and tW 
11, lUklnely tmdees the other. 


/ir#( ptfrf 



stcond 



\farr on the Same* 

If it is proposetl to partitioii 11 into two partfl so that iIk' rtecniKl 
multiplied by 10 [iiakt?> ^^10 (iHae than the first part multiplied b^' 9, tlum 
you Fnibtract frejm (be 11 the nuuiW which when multiplitii by Kl maketi ^30; 
(his number is fuum] wIkuj (he ^;i0 is divirled by the 10. and the iiiimlier will 
be ^3. which sublnu-tcfi from thi' U, kwisi that ;n>u iii>ide into tw<* ixiftja 
by' (lie alxnvwritten ruh* so tlutt the tuultiplicatkH( of tia' lirKt pari Ijy the *j 
makesi as (nurlt iu( the other ftart multlpiic'd by the ID; the first [lort W'ill Ih’ 
j this foimd. ir la sulunuic^ Irtim the 11, which you do lij' die juetlKul 


first part 

^11* a 

4 id 

irerond 


1 i 1 
* 1 ^ (0 
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that 1 demonjirtrated in the tenth cliapter; munply* take the 3 that i& owr 
llie 4* ajHl you iiubtrivcL U from the 4, and the remAtiiiiig wu put owr the -J 
of a rertam extended fraction line under which are in order the abesvewrit ten 
fraetkma] part^, namely J ^j ; and for the completed 1, one u kept in haiid^ 
and you add it to the 7 that is over the 10; there arill be (t which subtracted from 
the 10 leu%'i5!f 2 that j-ou put over the 10, end for the ooiitpLetod ten you kwp I 
that you add to the 14 that b owr the Ifl; there will be 15 which you subtract 
from the 19 leaving 4 that jriu put over the 10 m^er the extended fraction line, 
and for the completed 19 you keep 1 wjiiih vtm adrl to the 3 that is before the 
fraction, ami you suhtract the 4 from the 11; there mil remain 7 ihat you put 
before the extended fraction, and thus you will haw j 7 far the accuud part, 

[Afore on the Same.] 


/irW 
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Also it is propoHcd to partition 11 into thr^v pArt4+ so tltal the itiecond part 
multiplied by 5 makes It) more than the multiplicntirm of the tirat part by 1^ and 
the multiplication of the third juin by 6 makes 11 tnare tlum the multiplication 
of the second jwirt by 5. tbiAt in 2l, plus the muhiplimlion of the fim pm by 1. 
Tlierefore the last part multiplied by 6 makes 21 phis the midtiplicatmn of the 
first pm by 4i tberefote if from the last part is subtrm-led the number w'hich 
multiplied by 6 makes 21. tmitiely ^3 tlmt results from dividinjs 21 b>' 6. then 
tliere rcmainii Erom the last part a numlier which wl^en muJtipHed b>' G makes as 
much os the first i>art multiplied by 4. Al-wi hecatiiw' ilie second part EuiiliipUed 

5 makes 10 more than the first part multiplk'd by 4. if from the second part 
is subtracted the number which multiplieil by 5 iiuikeis IQ, iinmely 2, then there 
will remain from the secniwl part a numb^-r w^hieh luuhiplied by 5 makes as much 
as the first multiplied by 4; thej-efore 2 and ^.3 are subtriwted fh,>m tJte 11; thenf 
will remain ^5 that juu partition by the Alwvewritten rule into three parts so 
that the second inuliiplied by 5, and the third multiplicvi by G make as n^udi as 
the first multjplinl bj’ 4, and the first part will he j^2, the sptxind the 

third U [p20fl| >iou therefore add the 2 to the second part; there will be ||3; 
similarly you add the ^3 to the thirfi part; there w-ill Ijo 1^4* ajid thus yuu can 
do with suuilar prubleuut. 

On'Two NvmbrTx Found According to a Certatn Given Proptjrfion. 

Tla*re arc two numbers, one is ^ of the other, and theU product is as much 
as their sum. You first find two numbers so that ^ of one is ^ of tlte otlier, and 
they will l>e S and 7 which ^'ou put fur the sought numbers, anti you mid the 5 
and the 7; there will be 12, But the 5 muItjpUeii by the T makes 35 that should 
be 12; aiul >’ou multiply the 12 by tin? 5, and the 12 by the 7, and you div'^dc 
both products In* the 36. and you will havt; |l for the first uumlier, ^2 for the 
second; or othcrw'ise you divide the abovewritteti 12 by the 7, aiul by tlie 6. 
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Morn, 

Aiitl it is propiMwtl that a fifth pert of one number vs a<ided to a jteventh part 
(A another making as much as the product of the two nunibers;you wld a fifth 
of 5, naiDely C to ^ of the T; there ikiJl be 2 that you multiply by the fit ^jui 
b>' the 7t and you divide both predurts by the 35; or you divide the 2 by the 
7. and by the 5+ and vnu will have i for the finit Humbert and | for the second 

[lol. 


Afoir. 


Again it is propoHed that a. fifth part of one number multiplied by h sewiilh 
part of tlie other makes as uiuch as the mhiition of one with tlie other; ^'ou will 
multiply a fiftJi of 5 by' I of 7* namely 1 by 1; there will be 1^ and you add the 5 
to the 7 as atxiw: there will be 12 tlint you will muhiply by the 5, and by the 7, 
iunJ you divide both products by the 1 which was the prtxluct of the abovesatd 
one and one, and you wdll liaw 60 for the first nuttiber, of which a fifth is 12; 
the second is Sd, of w'hich a sesonth is similarly 12, as it sliould be tiecause the 
product of 12 by 12 mtikes us much as the siuu of 6(J and M [M]- 

Another Afethod on /''inding Tv'O Nntnbfrs^ 

Abo a fifth of one ntimber is a ae^'enth nf another, and a fifth pan of one 
multiplied by a seventh part of the other ninkes much as a fifth part of one 
added to a ue^entli part of tlie other; ymi will multiply the 1 by the 1 as alxive; 
there will be one, uiul you add the ones together; there will be 2 by winch vou 
will multiply the 5 and the 7, and you divhk* both producls by one, and you 
wdl have 10 fbr tlie first timnbcr, and M for the second. 

Another Pnofrlem on Tu^o Sumbrrs, 

Alstj it b prupofried that nne number mukiplied by another makes some mul¬ 
tiple of their sum, and we sluUI «ay, double; you add llieii the 5 to the 7; tliere 
will be 12 that you will double; there wjU be 24' you will therefore multiply the 
24 by the fi, aiul the 24 by the 7^ atid you divide both products hy the 5 timf^ 
the 7> namely 35^ and jou will havii ^3 for the first uumber, lutd | J for the 
bta.'oiid* luid you. note that in all the above writ ten problems, anti moreorer iu 
the following pp>blt;nis, that we always giw the divisiou of the number w’hirh 
rmulta from the midiiple of the sum of the DuniEierH. 

Another Problem on Tv.fQ Numbert, 

Again it is proiioHerl that the sum of two iiiimlicrs makes some multiple of 
the product of theiUt and we shall aay triple: you will multiply the 12 that is the 
sum of 5 aitd T by the same nuridierst there will be 60 aihl H4 w^bidi >oij divide 
by the said multiple of the product of the 5 aud tin? namely b>' the triple of 
35. that is 105. and vou will have | for tJie first immlter, ami ^ for the wcoitd, 
[p2lOI 
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Mon on Another /^nDb/riin+ 


Af^ain lliF [iro(JucL of two ntimbers mokps some mu It i pie ^ we shall say quariru^ 
]>Je the siun of a fifth part of out* number ami a spvrmh part of the other; the 
■V, j quadniple of 2^ the sum of a fifth pun of 5 and a scticnth pan of 7. is namely 8: 

* . >x>u multiply it by the fj an<i by tlie 7; there will Ite -10 and GG that yoti divide 

' * by the product of the 5 and the 7, ruimely 35, flJid you will haw « I for the first 

irt *1 " ^ J 

__ number* iind for the second Il2], 


|fJn ^Jie Samr. 


Also the sum of a fifth pan of one and a seventh part of the other ruiikes tpiin- 
tuplc the product of one number and the other; you mil multiply the abovewTit- 
ten 2 by the 5, ^md by the 7; tliere will I>e 10 Anti M that you divide by quintuple 
35, uajnely 175, and yxtu wib have ^ for the first number, eukI for the second. 

dnoMer Problem on Tu^o Numhent^ 
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Also the protluct of a fifth ptin of one nutnlwr and u seventh part of another 
is sextuple ihe sum of tlie same parts; you ndii ^ of 5 to | of 7; there w'ill be 
2 of whidj the sextuple, uainely 12* you multipiy by the 5, ajid by the 7; there 
will lie till and 84 that yuu divide by the pri>duct of a fifth pan of tlie 5 and a 
seventh part of the 7, namely Ijv^ one. atiil you will luive (HI for tlie first number, 
and 84 for the Mecund [t3j. 


On the Same Accordmg to Another ParttUon, 


Alsti the sum of a fifth part of one tiumlier and a sewnth part of iinuther 
makes septuple the product of the same parts; you will multiply 2 by Ihe 5, and 
by the 7; there will he 10 and M that you divide by septuple the product of a 
fifth part of the 5 and a seventh part of the 7, namely by 7, an<J you w4ll have 11 
for the first uutuber* and 2 for the second: we ran indceii propi^se many other 
varied problems from the abovewTitten for w^hirh the solutions ran he foiuiri by 
the abovewritten methofls. 


Another /^arfifion info Ta^o jViimfcer^. 
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Also there are two numbers such that ^ | of one Ls of the mhefT the 
product of them equals the sum of them: first indeed you find the flbowwritten 
two luiinben^ for wdnch of one is of the other, and they are 27 and 35, 
and you add tlie 27 to the 35; there w'ill be fi2 by which tou multipiy the 27 
and the 35. and you tlivide both products by the 27 times the 35* or you divide 
tlu' 62 by the 35* and by the 27* and you wdll have ^ L for the first htitol^er, and 
^2 for the second. 
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On thr Snmc. 


And it iA prtipciHHJ tbnt the pTdclucl of one of thi! jOAkl numlxerM the other 
bt rlouTde their sum; the double of < 12 ^ ntynely 124^ you miiltipLy by the 27^ anil 
b>‘ the nod >yiu divide h>oth pnKluctii by 27 times 36, or you divide the ]2'1 
by tln' 36, ant] b>' tlie 27^ aJid you U'ill liave ^3 for the fintt uuttiber, and ^4 
for the secotwl. 


ftrr, itr* -jt 
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On thf Same, 

And if t he sum of t he two tiiitiiliej^ Ls double tlie prodtiet of ttie same iiuuilxrt, 
then the produrtis of the^ £2 by the 27, aihI the 32 by the 36, you divide by the 
double of the 27 times the 36^ or ji'DU divkle the 62 h^' tlie double of the 36« and 
the double of the 27, lutil wu will luive ^ for the hrst uunilier, and ^ 1 for tlitr 
scwud. 


On ihe Same. 


Alsrj <3f the brst tititiiber bt j rjf the second, and the pnKliiet of the hri^ 
iUiil the !!«ecuik4l iiuikc'S us tuuefi as the sum of the parts, or of whaie\\‘r part of 
the first aisi second that you wish; the smu of 41 uf the Srst and tjf the 
other, we Khali »iiy, is m much hh tiw' jiroduct of out number by thf other; yiHi 
take { j of the 27* that Lk |16, and >tiu odd it t-o [p2llj of the 35, nameJy 
J16: there will be jsh you w'ill multiply the I 3 I by the 27, luid the J31 by tin- 
mid ymi rli^ide IkhIi pnxhicts by the 27 times tlw‘ 35, or wiu divide the ^31 
by tin* 35, and by the 27, and you w'ill have for the first uutiil^et, mid |l f(*r 
the setond. 


furt :i5 -£7 
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On the Stime. 

And if the prcMlurt of the nuitilH.Ts is qumlruple^ the sum of ^ ^ of iM]ie ami ^ \ 
of the otlier, ttu^n ipitvlrupLe tlie ^31, timuely 126, you multiply by the 27, and 
by tbc 36. and you divide both pro<hict.s liy tine 27 titiK-s the 35, or s'ou divkle 
the 126 tw the 35, ami by tlie 27, nnd you w'iil haw |3 ror tlie first numlKT, 
and ^4 ftw the sectMid, 


fOn the 5nn]F.] 


Ami if tlie multtplkntion of 41 of the first mmibet by of tlie sevtmd is 
as luucdi as the sum of the first and sectind imiidwr^. liken IxxAitw' of tlu‘ 27 
and of the 3,6 are not integers, os they are |L6. the 27 aikI the 35 Tmpit l>p 
multiplied by 4: there will be 1(I8, and 140, and wm lake of the lOtt, that hn 
63, auil you multiply it l»>' liie 63, that is of the 140; there w'ill be :ilJCEl, and 
yuu add the IU6 mid tine 140: there will be 218 that you multiply bj‘ the Ifift. 
and l)>' the I4tl, and you tli^-idc lH>th prtMlutU* witii tlie ruk* for 3%tf, and you 
wilt caiirrel tliaf which >oiJ will be able to ranrelj and you will liavo for 

the first Clumber, and for the Hertual iiuiiiImt | 14 J. 
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Ou the Same. 

And if tlw? product of ^ J of the iirwt and the tficr/orid i# (iniruuple the 
Slim of the numbers, then quintuple 24^*^ namely 1210, you multiply by the lOS, 
and by the 140^ juul you ilivkle bcjth protlucts with the rule for 3969^ uml ytm 
will cancel, and you w'ill have for the first number, and 43 for the 

second. 

ffJ^TJ rA:r S'ome.j 

Again we .shall say 4 j of the first number ii4 f ^ of the secoml^ and the 
product of I ^ of the first and ^ J of the second is ^.tqual to the suju of of 
the finiit number and J of the seconrl; you add fid to €>3^ namely j | cd IM and 
^ J of IIU; there will be L2G by which you multiply 108 lutd 110. and >'ou divide 

_I tioth products by the 29^9, and you ivill cancel, and >tjn w'ill liave for the 

first nninhcT, and |4 for tlic secrvnd. 

On fAe Sa me. 

And if the product of j ^ of one and ^ 4 uf the other is sextuple the sum of 
^ of one and of the other, tbeu you will multiply the .Ncxtuple of 126 by 
108. and b>' 110. and you divide both product«' by the 3969. and you will riuicel 
that which you are able to canceU ami you will have |2(} for the first number, 
and |20 for the second. 


.lULin tai ins 

m * 

■ ■ 

7r4i 


[f?fj lAe S'omf.) 

.AikI if the sum of ^ | of one and ]| ^ of tlw otlmr septuple the pnjdnrt of 
41 of cuiP and ^4 of the othcr^ then yon multiply 126 liy' 108, mid by I K): you 
divide the sq>tuple liy the 3969. and yon will couicel. and you will liavc ^ for 
the first niimlxT, and ^ for the second- 

On Finding Two Numbfrtf Whifh Arc in o Gwtn Proportion. 

i subtracted of one nuiiiber from 4 ^ of anoilier, and I multiplied the 
difference by and i had lOUi you titcrefore will divide the 100 by the ^9+ 
and ^10 wifi be the quotient, I'he tw’o iiumiu'irH are Nougiiit for which ^ ^ of 
one exceeds of tluf other by ^10: yon put 30 for the first number and 21 
for tite HPcoud: then )t}U subtrait the of the 30, namely I I, and 4 | uf the 
21, namely 14; then' remiUic*i 3 that should Ijc- ^10. You will multiply the ^10 
by the 3<h and b>' the 2*1. and >tou divide both products by' the 3; the quotients 
will be ^108 for the first luirubet, and ^86 for tlje second, or you have 30 for 
the finrt number, and to 4^ of it you add ™10: theff will lie |S21 tlial is 
of the second !iumt>cr. Tliercfore you will multiply the 12 by the |^2t, Juiil you 
di^ide by 7. And if yvai wbh. let tlw second number be 21: from ^ | of it j-du 
subtract ^Ifh there will be that in uf the fimt nmiilHT. And let it lie 
proiwjwtl that ^ of the first is | of the other; there will be 9 ami l!l, W'bich 
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[p212j i^ii cauJEiply lj>' 30 berauve it it i*ec«!f4fln' la haw integers, wid then- 
will be 270 for tlie first number^ wnl 3CM) fi»r the second: you therefore subtract 
I J of the 27D. irntnely 99, from of the 300, nAmely ITS: there rvttialns 76 
that should be j^lO: >'Dti will multiply the In' the 270^ mid by the 300, 
ftnd you divide both products by the 76: tin? tiuotienta will be for the 

first riu]nd>er, and |^^-I2 tor tlw $cccmk]. And if >ioti wish, the miilliplkatkui bj' 
itself of the differettoe which is Iwiween J J of the first tiuml>er aini of the 
second number makes whichewr one of the twxj mimbers tliat you wishi and w-e 
shall Hay the first; you put fijr tlw first Dumber a number having a root fbr which 

of U is ifttegral* arni to of 900t you add the root of U. naniel.v 30; there 
will be 360; thcTrefore you find a immlwr for which || of it bn 360. namely the 
prcHhict of 12 and 360; yiou divide- by 7; the quotient will be |6l7 fiir tlic setnud 
number. Again if >tju w'bh that the multiplication of the aforesaid differetice 
b>" itself makjcs the second number^ then you pul the second tiumber to be il l: 
from II of it, namely 81, you subtrnrt the root, namely 12; there will reniiiin 
72. Vou thrrefijiTc find the nutidMir for which H of it is 72, and ilwri! W'Ul be 
for the >ecqiKl numbr-r ^1%. Also w'hcn 1 itiultipliod iJ ef the fiiai numlier 
b>' II of the Heeoiul, it >iolde<l 100. You find two numbers which multiplied 
together make LOO; let them he 5 uikI 20; thendore for tlw first miiiiber you 
will haxT the number for wduch 11 of it is S, and you will ha’v'e the nnmliCt of 
which 11 anti | ar^ 20. for the sc^'iMiil iiuinbc^r. Tlicrctare you Jiudtlply the 
b>' tlie 5, and you flivide \ry tlie lb and you multiply tlie 12 by the 20, and you 
divkte by the 7, and you w'ill luniT ^13 for the firxt numlwr^ and ^31 for the 
second. \foreavT-r because ID inidtipited by Itsdf yields 100, yuil find fnr tla- 
first tiumber the tiumber for which || of it is 10, and it w'iil !m» ■^27> and for 
the spconcl >'ou find the number for which “ of it is 10, and it w'ill Iw |]7t and 
thus we can sol^’C u-ilhout rnti probkius whii the tree im-thotis 

Herr ZJryrfi* Furt Four of the Twelfth Chapter 
dn fihc Finding of a Pvrtt. 

Twti men who had denari fomtil a purse with denari In it: thus found, tlie 
first man saiil to the secaiid. If 1 take these denari of the purse, then with ilm 
denari 1 haw I sliall have three tiini*s as nmny as you Jmi.T, AUernatelv tbcMher 
man res]a)nd<xl, And if I shall have the denar! of tlie pun^e with iny iknnri. then 
I shall have four times fw nnuiy as vi>u tiave. It hi sought bow' many rlennri 
luks. inn) how uiauy <leniui they found in ilie jjurse. It i» iiHleei] Dutusl that 
becaiDw* the firnt, having the pursct has three liniRi as many a,'* the spcxind, that 
if he has with the pUtTV 3, tlH-n the second lias 1; tlKrrelbre among tlji?m both 
and the punw thi-y^ hav'i+ -1: tberefon* m the first with tlie pimfie lias 3, In* has J 
the entire simi of their denari and the purse. And for the same rcHSuiq us the 
second with tlie purse Una four f i*ni“S art many oa the first, it ht necesisarj^ for him 
to liaw I of the sattie auin. Tberrfoie find the leant cofiina>[i denominator of 
J Mid J, and it will be 20. rbcTcfore jim put the sum of tlie chumri to be 20, of 
winch the first with the purse lias namely L5. And the second with the purse 
has namely 16; tln^-foct- among ibetn both vrtth the fuirse Eounteii twiiT- 
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Jimi 

4 

5 

purttr 

IL 


the>- hn^t* 31: the diffpirmce Iw^twren 31 juisi 20. naiiirly IL lh truly the ^leuATt 
4jf the piirHt*. Bet'auMv the purse hi eoiiikteij aitd as (ji» should ouly cxKwt 

it once, the purse is iherefon* coujiiPtl once iimrr tliiui ir shouJd be. Whnire 
tlie dtniui difference f>ctweon the 2U mid the 3L nAuiely IL in one Umt 

which is foiiuil in the purse, Tltenefore you subtnu-t the 11 from the 15; there 
rt'tiiuius 4, iiiid this tnany the first imui has; you Rubtract the II from the 
16; tbfen^ rettmiiie 5, und this many tlie seiotnl hus; tbifiiddte the liisi bus 4, mid 
tlic second 5 t which udded to eJm.' 11 of the purse makisi 2t) which wi" rim put for 
the NUUK Othmt'bie, iMvauae the hr>t has with the pum* ^ of the cutiie Num of 
deiiari of them both nml the purse, [p213j the sect^nd therefore hiui | the entire 
sum. And tlie flntt has | of the entire aum tufcuuse the second with tlie piuse 
li&s I of tin" sum. rherdbte you tulu* | of the ‘2tl that » 4, mid this nuuiy the 
first tuis. ,\hM> you take | of the 20 that vi 5^ aiid thb iiuuiy tlhc MH.'ond hiuf: 
tlien?fore IsetwaMfii them liotfi they ImiT % which Kubtmclcd from 20, WvTes 11 
for the iimmint of tlie purse, ns wf said lM.‘forf‘, 


[C?n ttiF Same by tht Dtrrrt XirttuHt^ 


Ab«> in another way, you put the first to hnvT the thing; therefore with the 
purse he Iuir the thiii^ ntid the punw, which are triple the deuati of the .sec'ond; 
therefore the secoofl has udi.‘ third td the thing and one third of the purse'. 
Thendon? if be has the ptitsCt Iw *iiJ the purse lunl a thirrl td a purse, 
Hiid a thtnl of ili«‘ thing, wdiich ikjiuU 111 I things, tiumely tpnuirujiki ttu' diUiari 
of the first, ah the siTtJud TAith the purse biw four times as many as tlve first, 
Vqu tluTehirr jduhtriut from bolli parts one: third thing: tln-ri' will retuain tlie 
purse, and a third of the purse„ that arv' to Hit things rninits one thirrl 
thing;, Therefiire triple one and one ihinl of a purse, iiamply 1 pursea. are i‘r)ijal 
to triple tin thinjpi rnimi-s Iriple one third of a thing, natnely M things, and 
l>ccaiw» four limes LL latHiucd to eleven tilin’* HU. the profKirtkui of deimri of 
the purw* to liejiari of the first mun will >w as 11 to L \\liein'i' if tJ»Te are 11 
denari in r.ln* purse, the first man has 4 ijetuiri, of w'hich a iHiiiilK:r of thirds, 
nanu'lv 5, tlu.' second neceiisatiily hiij^, as tla' first with the purse has triple it. 


Oft a Purse pAutid b|r Three Men. 


Also three men ha\ing denari found a purse of denari of which the fimt said 
this. If you will give nie the deuari of the purw* then wuth the denari that 1 
Imve, i Shull luL^'e tw^k:e as many ns yT}l|. The seroiid man. having tlu’ flftiarj 
of the pursi\ protKiiSt'S to havt,* thrt!e ttiiH’s as many as the others. Lhe thioL 
if lie will luive ihe pUfse, affirms that tie wifi have four tpueiii as many the 
otlu?rs- It IR nought brnr many deniuri i>arJi wnll hii\i!, aiiri laiw tiiatiy fijutid 
in the pume, TIh' fioit, liAving tia' purse^ ptrfptisef^ to Liave Iwloi* ai^ many 4i» 
the otlim; thmdbre if the first hris 2 deiLari. w'ith ibt^ purse llu' utbtTS haw 1; 
therefore lUZKjng all three tin?)' haw 3; thi'tefote iht' firat. having the punte, iuw 
I the tuitirt' aum of rlr'iuirj of idl ihrei' rptni aorl the purMs And for the same 
reason, the MH'oiid man hjis f tiie same sum, ami tlHrtliinl hiiR thiwfore it ia 
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that the Inutt cxriiinH>n UerkMttttitttor of J J f wntc muulHT, namely 

60; TO 1 I take therefiire J of the 60 that ht 40, aud | that is 15, ami | that la 
and you HiUl thiMTi together; there aiiJ be 133: this number la np^eater than tlie 
tleuomuiator, nanKly <KU aiirl tlib liapfieiis because of the denari Lu tlw* punvc 
which are cnumetl tlirice in tlie aforTwritten sum. tiatoely with each of the men. 
Aikd as it sh^Hild be rtiijuted only once, it bi matufest that it i« t'ounteti twice 
inoTt! than it shouhl be; therefore the difference between the 00 and the i.S3. 
w'hich is 73, is double the ilcnaii ip tlie pixme, Tluvefoce tiM' 73 if diviite^l by 
2, and the 60 w multifdied by 2- But in order that the 60 is intiKiplied by 2, it 
is better than live 73 Iw Llivtik^ b)'" 2. Because the 73 caniK>t be divided by 2 
without fractions, utK* mcreawef indeed t/> the product of 2 by fR). to 120 that 
wdll lie the sum of the diuiari ami the purse. .4i»l the 73 will be for the aiivnuit 
of denari in the {lursc. Ami because the first iitan crnbract^ | the entire sum 
with the pursiv namely the IMI, it Is not doubtisi that he has ftft denad; from it 
\» subtracted the diuiari of the purse, namely tlie 73i tliere rt'miuiis T, mxl this 
many the first has Also >tui take ^ of the 120; tliere vdli in* 90 from which you 
subtrat't the 73; llii^re rfunairiK 17, and this many Jjas another. Again vtm take 
I of the 12f), that k »ii<l you thiui subtract the 73; there cetnaiiis 23, and 
this many the third has, 

Otlierwise bc^:aiis4r tbr first with tlie purse has ^ of the entire sum. it is 
necetwuy' that the other twTi ^ of the same sum. Agiiin aa the wt'Otid with 
the purw‘ IsdiU | i.>f the (.'ntire jnnu, it ramiiH t>e doubted tliat ^ of the saitw 
.sum reinnins with the othi'rs. Again as tlte third man has |p2l'l] the utfurrs 
haiie Therefore ihe least common dcnamiciator of is foutiid ikiit hi 60. 
Ihcrefurr.' you put it that tiie aiim of the rhimri of the tl^S' men and llw purse 
is 60 , erf which namely 20, tia^ Mixuni and the thirrl haw |>etwrni thetn, .And 
4, namely 15, tlie third and the first tlaiii. .And | of tiie same 

sum, uaruely 12, the first and second have helweeji them, and thus eaifi rpimted 
twice they havie among them all 17 detiari. Therefore let the Kum trf tlndr deiuiri 
ttisi the purse h*' the ihnihk' of 6(1, and ilieir sum will Iw 47. And Ijecattse the 
second and third nw‘n ho%T ^ of the 12di namely 10 , and among them all they 
haw 47, the difference between iln? 40 and tl*c 47, namely 7 , the firirt ujaii lias. 
Similarly if \ and J of the 120 are 47, then there will renuun 17 for the detuiri 
of th«‘ !SHx»rKh hjmI 2Ti for tla* dcnaii of tbc' llujd, ta we fount] ahuve, Aihlecl, 
the 7, 17, and ?3 >"ield 47, as we fuunil for tlie soitii. 


firmt 
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second 

17 

third 
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Oi} (1 Par/tc 10 ll^iJcA Some .Vomrd Amount h i-’otind. 


Ir is said that in a fipiitid purse there is some nmoiiiir of {lenari; we shaLI 
say 23; because the (h'luiri in the prc-cioiLKly found purse wert* 73 llwt yon w'tah 
to be 23, you put tbr' 23 below tlh' 73. uiunely the pur»e Ikekw the purw, and 
after the 73 yrtu (Mil the deiiari of thit three ineii, as tfs diaplat'ed in tbr* ruorglii, 
aiifil yt»j will muHiply the 2,3, naiiu-ly the purse* by' the 7 of tht' first tnaii, and 
wii divide hy the 73* and j'ou will haw the denari of tjje first luaijp Ahio you 
multiply llie IT by tls' 23* and you divide the 73* and joU will liaw the 
tleiiari of the seenmi. Again you miihiply tlje 23 by the 211* and ymt divide by 
the 73, and ymt will have the denari of the iliird inan. 


|~^rw tfcmS « ftta ~\ 
I TS 33 IT 7 

I I 





320 


II. Liber Abaci 


On 0 PnT9w Fnnnd bjf Four Men. 


purae 


941 


first 

fAj'rd 

1 

109 

oecoftii 

fourth 

67 

139 


Also iL in prupuHtnl that thi^re are I meji. and the first, has'iqg tJie punM.', 
pro(MMra to hei^'e ihrw tinwv w niAfiy na the otlient; tlie four times as 

numo ; the third* five time? as many* AihI tlie foimhi ha^drig the pwr?e, alhrm^ 
tlwt he hw tinje? as many jis the utbem; >thj tirKl by the abovT method that 
the first with the purse luw | the eutire hujb* aiwl for oihiTs tlien.: retmuii? 
-j the (wicoiid with tlie purse has Jot the others tbi’re retnaius the 

third with the purse Ims ami For the otls^rs remnin the fourth with tlie 
same purw' and for tfir others tlwrc remains Wlieiire acrvjrdiug to the first 
inethixi n)i)Hidered» it is seni in HI ^ which has the least iimimon ikmuninaliir 
120 tliat you put for tlie sum of tfu-ir denari and the purse, of vrhkh you take 
nainejy 315. and | that k 350. and ® that is 3<itJ. And sou add them togethET; 
thi‘re will he 1361 from which yon jnjhtract the 420; tiMiri* remains &41. Aitd 
tic.'catise thiTF are 5 ineii, iuhI aJaiiys licit It each of thexii the purse is rtuuited. 
the purse j? iherefort! equated four times in the nforerwrit tj'U 1361: an it iihimlJ 
he counted only once, it is therefiM^ eouuted three times iiK^re titati it shoulij 
lie, Wlieure VdU tulUtipIy the 420 bt^ 3; ibc^e will he 1260 tlmt in the sum of 
[III men^s deuBii bjhI tbE* purse, and 041 will he tb<' denari of the purse; you 
therefore take j of the 1260;; tliere wuN lie ntal thk the first iiiiiti lias vcith 
the purse; of this you take ^ that ts fM5. and then you subtrac't tike 9'tl; tlierv 
retunitiH 4, aivi the first has thu ui4tuiy. Ako you tiike | of tla^ 1260 that is lOOiiS, 
mhl you tlien suhtract the OtI; tlti're nuiuiinis G7^ and the othi'-r hivs thb many* 
Attain you subtnu:t | of tlie 12WI tluu is lOGti; ymi then !!ni1rtriirl the 911: tbi*re 
rettuutks LOO, and the tliird man has thk itmny. And also you take | of the 1260 
that to 1080. and sou subtract the 041; there reniJiius 139, and tbt‘ fourth 
hiss tliis ninn>% You will find the same if you will do it acrrirdittg ta ttie other 
ruk‘. namely with the Ho4 rt^uuns from the three iiu'ti: ytm take HH 
of the 420 ill order; itiere will be 310 that to the sum of die lieiiari of the 1111 
men which you subtrad from the 1260 found abosf^; there reiuai]i!i !kU that to 
the put?e. .And you takif oni:? fustrth of the 1260 that to 3L5, and you Kuhtras-t it 
fruiti the 319; ihen^ reuuuos 4* luni ilie tiiM tuis this nuuiy. .4too you take ^ of 
tbt‘ 1200 that to 252* and yTm subtract it fr'iun tb<' 319; there rettuiina 07* and 
the second lias this iiiany. [p2l5] Aipsiii you take | of ihs' 1260 that to 210, and 
you subtract it from the 319; tbere remains 109, imd the third has ihto uiririy, 
A^niu you take 4 of the 1260, iiiisJ you sublrikct It frsiiii tlin- 319; tlhie retiiaitis 
139. aiul tiio fourth han this many* ns you found alaive with tlu' first method* 


(Jn u PuriiF F&vfid by f'lee Men. 

Atoo it to pn>jw»<e<l that then- are 5 men. jvud lln‘ first having the purse 
proposes to liasv two luid one half times as inajtv os the others, and oik it her* if 
be Ilss the purst', (xnijKwes to hnw thrt'c and one tfiini rliiie?i thi' others Aim the 
third with the purse has four lUnI cine fourth rimes as luiuiy iui tlie othi^: the 
Iburth with the jjiiist» truly has five and one fifth limes a« jiiAny as tht‘ otlnqs: 
the fifth moreosvT with tlie some* |>urHe nfiimts that hi; ims idx imcl one mxth 
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tiinefl flrt mMiv bh the othen Acrording to ttw idwvTwritten nmimHl ihp first 

%'}(h thp puTSP has tv<i aivi orie half times as rnaov as ihp othcs^; iberHbre if lie 

with the pimse has ^2, tlM.'ii all tile utliem Imw 1; tiicipfijre if lie luia iheii tin." 

otbcTH wUl lia\p 2; therefore anionjc them all they havp 7; from thkii, as the firiit 

with the purse Ima 5^ he is undoubtedly demoiistraft'd tu luitp ^ of the total sum 

of them all and the purse. Therefore uncipubtedly there reniaius ^ of the same 

Hum for the other ItJI tneii. Therefore for the some reason voii we the sefonej 

iium with tlic pm^ to hii\p the entire sum, and you hiiii ^ to remaiit for 

the otlwTR, Tor tiw «rmie restson you sIkw the third man to have with the purse 

^ of the entire sum, ami vuu know ^ of the same sum remniiLS for the utbers. 

And. you tlie fourth man with the piirse to bm^ ^ uiid do not doulrt ^ 

to rciiiaiii for the rest. Bv the same uietiiod vou will take care tu wt< the fifth 

■ ■ 

man with tlu^ purse tu have tlie entire sum, otul yon fiiKl then refnaitui ^ 
the same sum for the other lili men, t herefore it is wen that tlie itumlier to lie 
found is in § If ^ If >vu wish to hiKi our figurt'^, namely aecordiug. to our 
teaching, llieii ytm miiltifily the 7 that is under tlie 5 hy tlir 13: then wiil tie 01 
that >mi must multiply hy the 21, and leave off the T tliat is Lu the rule for 21 
liecAUse tlie T \rMJ alremly tiiuliipiKiifl bt' the 13, oimI tvu will multiply tlie 
the 3 tli&t remains in the rule for 21; there ti'iU ix* 273, uiul you multiply by the 
31, and the 13: there will be 363900 of which >tm take oihI and aiui 
null If again you work with the teclmitpa^ arvordiji^ to the amut' mt, 
>t>u wriU‘ tlie abo^x'written iletoils in order thus; aru] >t>u multiply the 5 tliat 
IH the 7 In' the 13; tla^rr will Ih^ 65 that multiply iJie 3 that jii in 
the rule fur 2L, aud utie un^J tiot repeat the T that in in the rule for 21 Imcairse 
of the T tliat iii iituler the 5, which bc;gaii already to inult]{>ly, and tliiis the 
5 multiplied by the 3 yields 195, uu<l >tm moltiply !t>' the 31, aewL the Ul: there 
will lie 259935, that is ^ of llm aforewritten numl»er, and it is writleii nbm'c the 
0(4 is dispLav'e^l wriiten al>ow. Agoiu you iiiukiply the 10 that in rnTr the 13 
liy the 2t. and liy tlie 31, and >;y llit' 13; ihm- will be 279930 that la foft niid 
nut jmiltiplied by tlie 7 that is umh^ the 5 l>eraiise of the 7 that is in tlie ruh' 
for 21, and the 279930 w wriiten aben^' the Again >tju multiply the 17 that 
is o^iT tlie 21 lu' the 3L and In' the 43^ olhJ by' the 13. Aud uiultipl^ing liy lla* 
7 that is under the 5 is left off: there w'ill bo 294593 that yrm write nberre the 
Abu vou multiply the 26 that b <w^t; the 31 by the 43, and lii>'^ the 21, und 
by the 13: there will be 30521-1 that you w'lite aben-e tlie Abm you mutriidy 
tlie 37 tliot is mw liar -13 In' tlu' 31, ami by the 21, hih 1 by the 13; tlH're will 
Ix' 3131-31 that you w'rito alxive the luiri you add the 259935 to the 27y93<). 
and to the 291593, mid to the 30-5214, ojhI to the 313131: there will be 1452^93 
frrau wliich >xnj sublraci the 36,}909, tlier*' reniaiiui tOSStfJl that U tike amount 
of denari iu the jiiirse. And lierause there ore 5 men, tlie purse is tmiiitcd four 
times iikore thajk it shuuld lie* Therefore Ihe 363909 iu inuitiptit^ii Iw 1; there 
will be 1155636 [p2l6] that M the amount of the purse and the denari of tin- five 
uau, and because tbi' first has ^ of the entire sum- you lalu' | of the 14536^16 
that is 16397-10, aud this many the first lias with tlie purse. But lietaiwe oIhai' 
more b found in the purse thair h hwl lietween the purse and the fiwt man. 
thia posed probleru will nut be Mob'nlde unless tlie first mnii has a rit^yil, umnrly 
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that which b< tbe <ijfferprKT his amoimt pirn tht^ piirse^ aiid tbc cmirp 

atikoiiiit of the purse^ oatiieLy that which is the 108i^9-l laiaus the 1(J39T1D, that 
ift -I9I54 [lb]« AIhu yuu take of I t5bti3>G that is 1119720, iumI the scrnnci riian 
baa this DxuliV between him and the pUrac; from thin k HUbtrncti'd the deliari 
of the pijrHe, (tamely |CU^9-|; there remains IWlifi26. and the second msm haw 
this HKuiyK Again >Tm take H of the l J55h3fi that is 117S372 from w hi^li >Ttu 
subtract tbe denari of the piirsi‘; there remains S9478, aittl the third man has 
this many. Again you take ^ of the Mh^ 5B3C that is r220ii!J6 from wliich you 
sublriwt the itonari of ttie purse, namely 1088894: therr remains 131962, an<l 
rlie fourth has this niajiy, .And also vxm take ^ <ir the L that is 12i52r»21 

fruin wdiicb >'ou sulitract the 108889-1; there reinaiiLs 163630, iiml tlie fifth has 
this many. 


A nothtr Mfthofi /or a Fur-ne Found Thrtf Men, 
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Thrw nM'ti liaring denari {iud a purse of deiinri. I’bc first maii saiil lo the 
second. If I shall ba^'e^ the dfniari of the purse, then I shall have two times more 
than TOii, The second ttai<l To the third that if he will hnvir tlie ptinai^ tliim he 
w'ill haw thrw‘ limes more tlian the third. The ihirfl said that if he 1ms the 
pun«‘ he proposes to liave four times as many os tfie first, ft Ls sought lifm" 
many lienari are foiuKl in the purse, and lioiv many eacfi man fiiis, bor rJouble, 
\xnj sav i. Tlie rienari uf the secc:!ii<1 man are i tlu; denari of the first mid the 
piirnt* Iwause the first W'ilh the purse has drmble the scrorid, mill for triple >iju 
Uisc Atid for ^uiidritple vtiu and >*011 write tfieni in order tlnis: ^ 

iind you multiply iIh^ 2 by the 3; tliero w'ill be 6, and you tiiukiply by tiie 4; 
there will Ih* 24 from which you subtract the multiplication of tIk* 1 wfiidi is 
ovTpr tlie 2 by the I w'hich is iwcr the 3 by the I which is CA^r tht^ 1; the priMluct 
Lh 1; there rctnaitiH 23. und this iniuiy detiari ori' found in the purse. After this 
jtju deerrawe tlie ^ to ^ 1«?causi‘ the secfuid man has j I he sum of the denari of 
himself, like firstt ajid the purse. Similarly for the same reason >TJti decreiiee ^ 
to 5 to und you put them ashle thus: »’^Td you multiply the 3 by the 

4, oral Iw tike 5; there will be OiJ to which athi add 1 w'hieh is the produri of the 

1 wbidi is caer the* 3, And the I w'hich is o\'er the 4, aud the 1 wdiieh iii over tbe 
5; there will be G1 tlml is llie sum of the ejeoari of tbe three men and the punse. 
After this you subtract the I wdikh is fwer the 3 from tlic afuiH" 3: there remains 

2 that you multiply by the 4: there will Iw 8 which >-ou add to t|»e prcHluct of 
tlie 1 which in over tJie 3 and the 1 which is ewer the 4, and theiP will he 9 that 
>XH1 luultiph' hj' the 1 w'hicli is over the 5: then* wdll be 9. iumI the Brat man has 
this many. .Also ^eni inibtrarE the 1 W'htch is tner tbe t froiii the same -1; there 
reuuiiuH 3 that ^du multiply by tlie 5, and you aihl tbe prcKiuct -of tlie 1 wdikh 
Is ovTr the 4 and the 1 which is o^'er iW 3; there wdlli be 16 that you muhiply 
by the 1 that is irt'cr the 'i, and tbtirc will I# 16, mhJ onutlaT IjiOS tliis many. 
Again you subtrm^t the 1 whkh Is over the S ftnm I lie .'i; there renioiiLS -] that 
>x>u uuiltiply hy the 3: there will he 12, and you inuIttpLy the 1 W'hidlL is over tlic 
5 by the 1 wdiicii is the 3, and you ufld it to 12: iIktc will he 13 that wu 
multiply by the 1 w^hkh is cn^er the 4: there will Ik? similnrly 13, and the third 
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litih fbis mniiy. Vuu rmi iivl<v*d pvk^pntly fuid tbe tlpimri of racih ttum; ytm 
I>m ill ordi'f ah alnwH, and of llw' 2A itiii niidti oiw fourth, 

namely G, to wliioh 6, to vhicli G you ikUI orn? third of it, Luuudy 2; thwv wlh 
bp 8; to thiH 8 jou mid one fmlf of tiw 2 whidi nirt'ndy you itddorJ to G; there 
vill iie % AJtd (he hnl iimii han this nuui>« To thb 9 \ou arid the denari of (Ik^ 
]Turae, imniply 23: there will be 32 of whieh one haif. riamidv IG, the aecottd man 
has To th», if the piin>r » added, tbeii there will be of whidi tlie third man 
tina one third jiart. [p2i7) 

On rt Purnf Found Xfen. Acrordtng to Thtu Xftihod. 


Aj^mii it Of prufHMeti rjmt one of the meu bavipi; the punte has two ani) mur 
half tiineit »» iiuiny oa tlie umiod rnuri, Ami the auxilid luiw basins tin* purre 
has thftx* iind one third thiiw tlw thinl niiui- Ami the third tnoti having the 
porse four (uid om* fourth timest as many aa the fiml luaji. Because the ftnit 
man having the purse tias two and one hkdf times the secoixl. if the Gr^t has 
^2, llirn the sccoikI has l\ ilHTefLHrr jf the first has 5+ then tlic smnid has 2; 
ibcrfdorr the m'cond luw | the first rmd the purse, and hi' Ims ^ iho sum of Ills 
denari, the flnii’si flHfl tlie purse. Von therefore put | in our atid f in the 
othrr,^ AUrt l>ecausir itie t^s'iiiid has'uiK tla* pijise has three and ocir third titii«% 
as many os the third, if the second lias IQ, then tlie thifd has 3; therefore The 
thini has A xhe seeoud and the purM**, auci he has ^ of the NMal of hia detian, 
the Ms-iaMTs denari, ati^l tlie ptlr^a^ Vmi p*tt the ^ W'ith the ^ Euutid bIha^v 
and The you [Hit w'ith the AKi lri>mu.-M- the tlitrrl man tiAving tl:a‘ purjie 
has fmir ojid one founh times os nuuiv as tlic first, tlie first has of tlir third 
and the purse and in- ints ^ the t«ktai cjf his ih'nan, *tie tliird a. the purse. 
Von. OH Ui ^l!lOf^n in like margin, put tht' ^ with tiwi^ iUwL tbe ^ with tlM^ 
^ y, amJ you operate as aboaTe. 
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(On Thrrr .Ucn U'Ao Ftnd a Pur5f,| 


Thrrs' men iiaw denari, and they find a puTwe of denari, and th*' finrt man 
witli the purse has double the denari of the aecoiid. The aecoml man with the 
)airsi* luut iripk‘ the ihsiari uf the third man, the thini man with the pumr has 
tpunlniide tlie denari id' the first man It is wiught how tiiaiiy ileiiori each man 
lias, and hew niiuiy denari tire ftHiiui in (lie purse: for double you put naiuely 
tlte part that the srcsind man has uf the hrjtt ujan's rienari ojid the piirw. Ami 
for triple wu put the jMirt that the thini rimii has of the wcoiai demuri 

and tlic purue isHniUrly &ir cjuadnlpk^ you put J jifttT ih*- llnt6: (>iio 

fourth i« tlie part that the firwi man has of the tliird man's rlennrf niwl the pursp. 
Next >uu tuttUitdv the 2 Ia' the 3, and by the d; there will be 21 frtsm wdikh 
you ifubirari tin’' t w-Khii ariars from ibi' product of the I whkii b ca-er tlie 2. 
arid the I whk-li in mvr tlir 3, and the I w'hirh ia over thr' I: ilnie w'ill n.^iaih 
23 lor lh<‘ ilienah of tj»r purse. Next >i>u take \ of the 21, that ifl fi, to whith 
>oii ihkl one thin! of it, namely 2 : ihetr will be 8 to w'hirh >'ou a-hl j of the 2, 
tuukiely L, nrsl the first iiihii has this many iLeikiiri: this yun mIcI to tlie deinui 
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i>f the purasT nainoh' tci the 23; tliero will be 32 of which rumoLy LB doitari, 
the ‘wt'ond taan Kulk; tL> thu the piiTiMr i& tuldcHl^ mid there will iie 33; ol 
iiainely 13, the third tiiaii has . 

Otherwise fruiD the put >tia multiply the 1 which buver the 4 by the 

3 that is Udder the fractiott litifet and tlte 2; then^ will be G, imd this is tin.. 
taken oire fuurth of 21. Alsu the I whieli is ov'er the 4. multiply liv the 1 
which is twer t|ie 3^ apd by the 2 that is under the Fraction liru-; there will 
2, that is the J of G that we took ahovet which was the i of 24, A];ain you 
multiply the I w'hidi is over the 4 by the I which is cn’er tlie 3, rniti by the I 
which is o'ver the 2; tlien' vrill be L and this is the taken ^ of 2, w'hicii is the ^ 
of you add tlierefon^ tho AUfi the 2, and itko 1; rheiv will l>e 9, uauioIv the 
first man's denari, \^'e can .slill ey^denrly ftnd thi^; naJneJy the 1 which is over 
the 1^ \'OU multiply by the 3„ and to this >011 juld the product of the same 1 with 
the 1 whicd) is ot^ the 3. titat is multiply the I wliidt jot over the ] by the 
3+ and >*ou add the 1; tht‘re will be 4 that you multiply by the 2 that is under 
the fraclkm line; there will lie d to which you add the product of the 1 a hich is 
over the 4. arid the 1 which is o^fr the 3, and the I which is over the 2; there 
will be aimllarly 9; next, atx'ording tu this method, wdieti .vou find thr* deiiari 
of the others, you arrange tlie ^ to the left and you niulliply the 1 

whidt is CA^r the 2 by the 5, namely the additjou of tlie 4 and the 1 which is 
over the -I: then? will he 5 that you multiply by tlw? 3; thr-nr will be 15 to w'hkii 
yon add the 1 which rrsults from the multiplicaijon of the I which is over tlie 
2 by tlu* 1 w'hicli is ovi’r the 4. mnli by the 1 which is owr the 3' there will be 
16 (hat wp lind for the setvmd [nan's denari. Or ytm take j of the 2-1, and | of 
the half, and ^ of the quarter, aihl you will have siinilarly IG. Also you artoiigie 
I at tl >0 head of {p2lB] the others: 33 V ^ ^^diug 

of the denari of the other mim, anil you tcill ha^'e 13 for the denari of the third 
man. 

And let the first man's denari with the purse twiQ and one ludf tinioi 
greater than the secc>nd man's denari, and the second man's di'Oiiri with the 
purse be three ami one third times grater than the third man's deuari, aji^l the 
third man's {letiari with the purse be four lunl orit‘ fourth tiiues greater than 
the first man’s denari. Because the first inan with the pursi' Is iw'o and one 
lialf times greater than the sevonti^ if the first with the purse has ^2* then the 
.sectMHl indoed has I: tliereri>re if the first with the pnirst* Inrs ti>e double of ^2, 
tuutiely 5, then the weetmd will havie 2 denari: ihiTf'fore the denari of the secomi 
iirt‘ I of the ■leiiori of the first anti the pijnse. Similarly ytm find tlie third mau 
to haw the denari of the second and the purse, and the find maji to have 

the deiiAri uf the third uuin ami the purse. Therefore you put the frartlrais 
in tirder, and you will multiply the 5 by the 10, ami by Eh<' 17; there will Ik* 
SOO, and yon multiply the 2 by the 3, and hy the 4; there will be 21 tliat >xni 
suhtrari from the 850: there remains 82G for the denari of ilte purse: .ifter this 
YOU multiply th** 4 \ry the 10^ and by the 3. that is hy 13 iu one multiplicatioji; 
there will be 52 that yon multiply by the 5, itnd you add the prcsiuct of the 
ajMi the 3, and the 2; llK*n* will lie 284^ suid the firnt man hiia this iiuuiy denari. 
Next you arnuige the ^ after the thus; and tou multiply the 2 by tljp 
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2L M&itrtly by ilio .niuui of tlie 17 and the -I: there will l;e 42 that you muUiply 
by the lO, and you add the 24, niunely twiee 1 titnes 3, for the 2 and the 1 iuid 
the 3 that are over the fraction line; there will be 444. and the second man haii 
this many denari. Or yau take | of the denari and the puree; next you 

arrange the ^ after the | thim: and you operate ua above^ and you will 

Jwive 381 for tlie third. 


[(?Ti thv SuFac.J 

Aliio tlaire are HI! men^ and the denari of the first man and the purse arc 
double the denari of the setoiid man; abo thft chmari of the second man and the 
purse ore triple the denari of the third man: moreo^'er the denari of tlie third 
man arni the purse arc quadruple the denari of the fourth man: and indeed the 
denari of the hjurth man and tlie purse are quintuple the denari of the first man; 
because the first man's denari with the punv are two times greater than the 
second, the second nian^s denari will be ^ the first man'^s denari and the purac. 
SiniUarly fr<i£ii that which was po<»ed, the third denari are | the second 

tnairs denari and the purse. And the fourth man's denari are ^ the third numV 
denari and the purse. And the mafias denari arv ^ the fourth maii\ detinri 
and the purse. You put in order the ^ ^ j 2 ' multiply the numbers whidi 

arc under the hmetions: tltete will be L20 from which yt)u subtract the 1 which 
rEvults from the multiplicatkm of tlie units that arc over the fraction lines; tluTC 
will be 11^ for the detuiri of the purse. After this y'ou take | of the 120; there 
will be 24 of whkh y'ou take ihere wdl be £ of w^hich you take there wiJI 
be 2 of which yon take there will be 1; the 1111 uunibers are added together 
yielding 33 for the first man^s denari. Or ran multiply the 1 W'hkih is over the 
5 by the 4, and by the 3, and by the 2; there will be 24 which is the same a±i 
the lakini fifth of the said 120. .Also you w'ill multiply the 1 which is over ilic by 
the 1 which IS over tlu^ 4, and by the 3, and by tlie 2; there wilJ be G whkli is 
the same as the taken one IV^urth of the eiajd 24. Again the 1 which is over the 
5 by chc 1 which is over the 4 Is nmitiphed by the 1 which is over the 3, and 

the 2; there will be 2 which is the same as the taken | of the said G. And 
also the 1 whidi is over the 5 ts multiplied by the 1 which ih over the -t, aud by 
the t which is mi*r the 3, and by the I which is tmr the 2; and ihere will be 
i which Is the .same as the taken | of the said 2 which is | of the 6. You add 
the 24 and the 0. mid the 2. wid the 1; there will be similmiy 33 that >'ou can 
€r\’idcntly find; namely >t>u multiply the J which is orar the 5 bj' the 4. and yon 
aild the product of the same I and the 1 wJuch Is the 4. And this is the 
same 05 multiplying tlic 1 which is ^jv'cr the 5 by' the 4 and 1, namely by 5 
in one multipUcatlon: there will be 5 that rau multiply by the 3, and you odd 
[p219j tifec prislurt of t\w 1 which b mer tlic 5 ntird tlie 1 w'hich Ls over the 4, 
and the 1 wbidi b over the 3; there will be Ifi that you inuUiply by the 2, and 
>ou EuJd the product of the 1111 units that arc over t he fraction lines: there will 
lie similarly 33; iMTSt you airmige the | at the heml of the line of tlie fractioiuH 
thus: mici you whll operate with the fractiomi beginning with the J os 

wt^ did above lieginiiing with the 4; you take J of the 120. namely GO; you take 
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J ijf thifl, tuuiH^y 12 ^ yiMi uikt ^ thbi, iiaiiifly 3; of thin ytni ukt* iimii^Ly 
U atw] yttii flcjcl tbem t-ogftjwrt wUI lx? Iti. aiid the* secijaid iiuui \uii^ thi? 

iiiiiay. Or in aticAhor «Tiy+ thn Hn^i di’iiJiri. nmiirly 33. aililiNl to the 

dennri of the piiixe, naj^iely I he 110 . w'ill Ik? lf> 2 ; of thLs otw* hrtlh linjiM'ly 76+ 
the ttecond tann hun .Afonin you put ^ At the liegiiiiiiiLg of the line thuif? ^ j if 
and \t)U will operate ait abo^'e begiuiiiug with ^ iif t|u? 120 , and yon wj|J hA\‘e 65 
for the third inAiii'it douiiri+ or of the Memncl’x dnuiri, miii the purw: yi>u tAki' n 
tJiinl part. Af^ii you put at the iif the line thii^- «^ | yxMi 

fuki in the order taken abovt? the fourth^H nienari io lx> 16 whirli Ih one fourth 
tif the tJiird niaii'i {leuari and the punse; om* proceeihi indeed written olxjve 
to the Ihidinif of tlie fit^it lietmri mid iln* jinrw froni tht* proixirtion they 

havT with one anothcTt the propt^rtion is fount! thus, fictriuustr the first with the 
pLm«e has twice as many aa the settiad. then half the firMt^n and tJw pnrw Is as 
nuiny as t!»e aeroDcl's detiari. AcronlinR to this siinilAT tmiiskhTation^ yiiu find 5 
tlie second man's ileuiiri und the to be na immy iik the tJiirff uiiui’a di^niri. 
and ^ thi? third man's fienad arul tlie purse to Ik- ninny ah tlw? fourth iuhu'k 
denari, and ^ the Fourt h iiian''a ch'iuirr and tht' [■urfii:' to be as mimy as iht* first 
majfif denari. .And hecA^L*^ half tlie denari niaJ tlie purse arc ha many as 
tlie sedHid's dmnri, a thin! )iArt nf hiilf tlie fir!it^it demiri anrl tlM> pim»e, luuncly 
^ of them* lire ^ thi? wH'otKJ inati'a lUumri. 0 n*‘ third the jiiiimi' is iHtmnxMily 
^ded: j tlx' first’s denari with ^ aiul 3 the pursfp, naiiudy 5 thi' purwi?, art- ns 
man>' as ^ the !Mroiu!'« ilenari with ^ tJw denari id the piirst\ mid tlw* wH'ond^n 
denari with ^ tlte th'tiari of the purse me as inaiiy as the third mmfs denari, 
■nierefore | the first's denari with ^ the denari of the purse are 08 luany as the 
third denari, Tlu?rt.‘fore ^ of a sixth part of tlie first inaifa denari, mutiely 

\ of one Initf tlie purw, tuuiiely are ha many as one fourth of the 
third nutii’s denari. Ow fourth tfw tlcmiri of ilie purse* an^ cointuoiUy added; 
^ the first uinn^s deiuui with j[ ntifj imnielv ^ the deuari of the pum*, wilt 
Ik* as tuany as ^ tlie thiul uum’s^ depnri with | the demm of the pnme, uml | 
the tltird nian'a denari nud llie purse are as uimiy oa the fourth inaii's denari; 
therefore ^ the first iriati^s denari with | tlie denari of the purse are aa many 
rt« the fourth iiiHiiV denari. I'htTi^fore 1 of namely of ibe first ruan^M 
denari w'ith | of HAiuely with ^ the dettari of the pijrse+ are an tiiatiy oa ^ the 
fourth umnV iliuuiri+ One fifth of tlie denari of tJa* pur»' nrt^ {oniiiioiUy mldeiU 
tlw? tint's denari with ” and nanady with Ihe denari of llte purse, will 
lie as many as | tlie fi>urtli Tnmi’s deruiri and the pnnx*. and 5 tJie fourth man's 
denari aiuI the purse art* as nmuy as the first uimi^e denari. 'flierefi>rt' 3 ^ tin? 
firsl truui's ileuiiri with ^ the rleiiari of tlu' purse on? an many as the first man's 
ijeiiari. If of the first mtin^s diumri an' cmuuionly subtrncted, the di-iiari 
of the pume vrill mnaiii at* uuuiy as ^ the first miura denari. Twj numbers 
on? found, 110 atel 33+ for which of the MU is ai ttw 33, ThiTi.'fore in this 
way twYJ nuiidters an* found for wdikh of one is ^ of ihf'fillH'r; that Ls, tiie 
iiuiidicr is found wdiich is intei^ully divisible liy -li.l, mtiJ by 120 ; ttiLs uuiifiM'r In 
120. of which is laketi that Is 33, mu I that Is ll!l+ and aftt-ncarfb of 
the 33 is AS much as ^ of the ll}f+ becmisc of niw lumdier is os mm'li 

0.1 ^ of ^ of thi* siiiJM* uumbtTt We imUxil tmik above of rlw* 129 whim 
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freun the prixluct uf tbr tuuulxm whk-b are unikr the Ehbetiouit of wf! 

subtTACted flip product of the luutn [p220] that are over the tract lum. SlmiUirly 
wr took ^ of tike 120, tirui vtie oflLk'd the 24 that iii ^ of the 120 bo the 6 that hi 
^ of tike SHim* luul to tin* 2 that bi ^ of the 120. mid to the 1 which hs 
uf the 120. Then aihU^d tugttbH^r niake And the firKl iiinii^H dcoari 

and the pur^' are two aiHi <iiie half as many as tl» second maji'a denari. And 
the A^cond uian^ii deunri and the piin^’ are three and one third timea hh many «« 
the third inaj^M denari. And similarly tbe third unm'a tieiwi mnl ilw purae we 
four arni one fourth times as many as the fourth nianV denari. And tlie fourth 
mnnV ilenori and tln^ pur?4e are li\'¥ aial one fifth ttuies rm inany as the first 
man's denari. Vmi finil iiHie^-d for tlvwe that we mentioned ahovCj the ^^ecotid’s 
denari art* | tJw' fimt niaii^n deiidri and the purse, tad the third itunra denari 
are the setsMid mnn's denari and the purse. aihJ the hxirth nuui's denari are 
^ the third nuui’s rfenaii Aivi tltc purse. And abq y'ou find the lirst’a detiari 
to Ilf ^ the fourth man's denaxi and llu' piinie. Therefore you put. 
ashle^ aiMl )xjii multiply the 26 by (he IT^ mal by the 10, and by the b tliat are 
uticler the ^wtioiLS; tbert^ will 1%“ 221U0 from which yxoi subirai-t the product 
of tlx' 5 ,'md (be 4 and the 3 ajjil the 2 that are over the ftroettona which will he 
nAtnely I2(h tluTi' will remain for tlic fletkari of the pun^; after ihu? >Trti 

iriultiply the 5 tluit is m^r the 27 hi' both (be 17 aJNl the 4, tliat Ln by 21; there 
uill be 105 that .roti multiply by' the 10^ and yon add tlie S titm^ the 4 timi>ii« 
the 3* [iHmfly 60; therp will be 1110 thw >oii multiply by the 5 that is. undr^ 
tlw first fractiuiu and to thb you add ilm* product of the b that is owur the 20 
and the t and the ,1 and the 2t namely 120; there wdll be 5670 denari, and Ihe 
first miui has lliis many; next you artanKe tlte after the ^ thus: 
and ytm l>exiJi with the pnxwHiitig in rlie abowwritten otder^ mwi >’r>u find 
(bf Nfvoinl iiuura dennri to W 11U60: aftem'anls you arrani^ the -j| after tlw 
thus: ^ind operate as alKHiTT and for the third man's denikrt yiHi will 

have U912: hurtly yrm 4 UTanj;e the ^ after llie ^ thua; 1 ^ aiid you do as 

aboV'e. namely you mnlti^dy the 4 that is rjver the 17 by the 13 fuid by the b, 
atiil roll n<ld tlu‘ 1 tiinrs tlu" 3 times tlie 2, anrl you multiply idl by the 26. aihl 
you add the abovewritten 120; there will be 7504. and the fourth iiuui Ims thhi 
mapy, mal thus viaj procoMl to this metliod if tlie men are more than 

I- 


[l9n Four Mm unth Denon H'ho Fmd Four Purser of DmoriJ 

Also in I imni with i4i»nari fiiwl llll purses of denari, in the secoixl of which 
are 3 rienari mon’ than in Uii?finiL. In the third piitm;. 7, In the fourth puriv^ 13^ 
and the first mail with tlie first purser has twice as mojiy ilejmri os the si^aid 
nuiii. And the i^xind man with the second purst^ has thm* times as maitr arr 
the thinl man. and the thiril man witli tlir third pursi' lias four timt^ a.s many 
ch?nari as (he fourth man, and the fourth nuvn with the fiJiirth pursi^ has five 
time's as maiiy as the first imui. It Ls ^jught him' many <lenari each man has. and 
how many rkHiari ore in ew h found and all numbt'TK are to he integnil: 

>ou pul, for the saiiM? rrntxiti, thi^ aljovewritten and above tlie J you 
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write 0, th4* amoutit by which the finrt purw pjcccedjii itwif, Atxr^p th^ | you 
jMit 3: ftbcm.' the J you. put 7: abmv the ^ VTtu put 13: ibe*‘ «rc ibc amouiitii 
b^‘ which the reniAitiitig puriieti exi-ivct tlw Km punie. Next to one tvUf of 0 vtou 
add the 3 that is abo^x; the there mill be 3. a third part of which you add to 
the 7 which in above the there wiU be 8, a ^ of which >'ou add to 13 that te 
above the there will be 15, a Kfth of wliicht namely 3^ you aiiid<r> mud you 
find the abo\Twritte-n 120+ juid 111)+ and 33. as vw did in the otlicr precpding 
probkrn, and you divide the 119, and the 33. by the L20: tiu* quotients will be 
Md iJ. Then yim. find two nuriibei^ fiir which ^ of one is 3 plus ^ of the 
irtber, naimdy the 3 that was bept abtP.TT and if you will find the taxi niiinl)eTS 
in intef;Gra, ywi will haw the denari of ilie men and the piirsi^Sj and they' are 
found in intefters Lbiw: you put tlje first numher to be 120+ from of which, 
nanicty 1 19+ you ffubtrart the 3; there renniins 1 Ifi. and ym* rT>iLtidcr if ^ of the 
other tiunilMT i* integral, tuni it is uot Ijecause of tljp Uti that Is not integrally 
divisible liy the 1] that is gvier the 10, And the IIG is ^ of the nuudier (hat 
comes out of the iiiultiplicatiun [p^^lf of the m liy' the 116, and tlie division by 
the I i. TlH-Tcfure you put fur the first tiuiutarr the drMjble of the 126+ ch* triple 
of the 12U, ut wine other tiiuhiple, utul when tjw ubovewrjtten 3 is subtracter! 
frutti of 11 + llh^ rumajiis a ntittilHT which is divided iutegralJy by the IL 
I'herefore yuu put for the fir&t nutnhf'r najndy the quiulntpb< of the )!^+ 
fur which ^ is qUAiiruple 113, tiAtuelv -176. from W'hich 3 bi subtrtuled; tliere 
reniaiiis 473 uf which namely 43. you tuiiltiply by tla' 46+ liieri' will l>e 1720 
which in tlw otIw.T rmnibt'ri therefijn* th*- first luw 18lh iiwl m tlie first purse 1720 
is foutid- Tfierefure in the second will 1723. and in the third 1727, tn the 
fourth 1733^ with the purses and with tfie ileuiui of the first nuu) you find tlie 
Hecond man to haw 1100+ the third 9U, and the fcairth 6CT+ rimt ruk imked 
proewb from the finding of tlie pmpurtkiu iluii the first’s diruni fiave to the 
denari of the first purse thiiK. DerauNf the finrt with the first purse biia twice as 
many as the second, one half tfie detimi of the first and first purse iire as 
many a« the gecfWKl’s denari. Similarly you find | the ssecxitKl’s cienaji anii the 
second purse to be as many as the tldrd Hum’s deJiarl+ anfli f tfie ttiirrt iiutn’s 
deqari and tht* third purse to be as uumy as the fourth man's denari, and ^ the 
fourth tiiun‘s ilcnAri aihI the fourth purae to lie us iiiimy as i\w first’s cknarl. 
And bts^AUjie f tlu' first’s denari tuid tlie fir^t purse are as many the second's 
i^lenari, then of ihm.^ half of tlie first aiwl tlw first ^Hirsc an' ais many iu< ^ the 
Htvoud'.s ikiuiri. Oih' third of tfie purM>, that is 1 dennrcK. id I'luumonly 

addefJ. plus one thinl part of the fin*t purw^;, the 1 !;+ that wdiich td' hwl nlvive 
w'hen li^'e took ^ of tla-^ 39 that is alaax* tlie jjj in the prolikiii: then | iIk' first’s 
deiiHii with ^ and natnely j the first purse and I deuan> are as many as - 
tlie sectmd and tlie secnci<i purse, riien ^ of the !ic<i)tirl and tl>e si'comt purse 
area+*i iniuiy as the third rriHii's ilemui, Theirfore the first’s lienari with | the 
first’s purse and 1 ileniim are ns miuiy as the fhird man’s denari. I'heinfore | 
rd J, imriH^ly of the fim's cknari and | of j|, mtiTKdv tlie firdt purse and 
^ of 1 denaro aux- mt inimy as | the ihinl iuhu’h denari ~ of the third purase is 
commonly atdded. that is |l deiuiri, plujj a foiunh ^Mirt fd tlu* fimt purw': then 
^ the first, and | nrwi namely ^ of the first purse. iuhI J of n 4fpiLitro+ auicl 
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d(M)An, iiHineiy 2 dcnuri, w'ill be an utMiy as ^ the third man's detiari, and 
the third purse. One frimth of the third mwfs denari and the third purse are 
tub Humy m the fourth niiui's denari: therefore ^ the ^rst's denari, and J the 
hrvt jmrse. iuhI 2 deruirl are as many as the fourth tujiii'tt denart. The 2 dk^uari 
are Indeed those that we Iwnl above when we took the i botn the 6 hud from 
iJw addition of ilie 1, which wib third of 3. and the 7 by 'ivhich the third purse 
cxccednl tlir hisl. And heratiBP ^ of the firat* and | of the first putWh and 2 
denari iwe hs nuuiy ae the ft>urtb nianV denari: the fifth rsf aaiudy ^ the 
first's denari and ^ of iiainely of tile first purse^ and fifth of tlie 2 denari, 
namely | of une denaro, are as many pDS fifth of the Juurlh man's denari. | df 
the fourth purse, that is fifth of 13 lieimri. namely plus fifth of the flisL purse 
are rommonly added: then of the first, and and fifth, namely of the 
first purs4% Htal ^ of oite denaro, and |2 fleiiaji will be as many aa ^ (lie fourth 
man^a deHart njid thi.* fiMitfth purse, Oue fifth the fourth UMUi''s dedajrl and the 
fourtli purse are as many as the firstckmarir therefore the first'a denari, 
luvd ^ of die first purse, and 3 dfuinri are art many nrt tlie first man a denari. 
Oue hunrlnd iwi'iitk'th of the first imui's ik'iiari is commonly subtmctisU tliere 
will reiiiaiu ^ of the first’s purse, and 3 ileuari s& many the first’a denari. 

WTierict* wv found above two iiumbeni so that of the first ts 3 plus of the 
other. And it is nolcsh if in iliesrcuiid fiouiid piuse there are 3 denari, tfieii there 
are 7 detLwrt in tlie third. And in tlie Mirth putse tlwre are 13 denari mintt^ 
ibcwe in the first, as tie found in this problem with the some demotistratiofis; 
you will fitiii that two iiiitubers must iie fouiid fp 222 ] of wlijeh of one W'ill be 
3 tniniib ^ {if the other, and thus the first wiU haie S^IO dciiari which are M'Vem 
times 120 detiari, ajid there will be 34CK) denari in the first purtie, 3037 denari in 
the sectMKl, 3033 denari in the third, lunl 3027 in the fourth. Tlte seroud man 
Will hate 1040 denari, the tlilrd man 1639 denari, and the fourth LlT3 denari,; 
these ajnl eumilar problems can be aol^ed in integers \yy Hcliataym otdy when it 
luckily occurs that the pobed uuiubetts whlth are put in cIchatHym are numbers 
which result in integers. 

And if it i« pro^sififd that thny found 26 ilcnari in tbe tirsl puise. 29 in tlw 
setxmd, 34 in the third, mid 39 in the fourth, then you put tlie 26 above tire 
and tbe 29 abo\T the and the 31 abow tbe and the 39 above the and 
>Tni add I of the 26 to the 29; there will be 12 of which nanicJy 14, you adtl 
to the 34: there will be 4S of which J, namely 12, you paid to the 39 of which 
^ of the iflun, niuiiely ^ICI; >nu m^dtiply by the 120. mid you dhide h/y itw 
119 fomid iilsa' 1 % tiie quotient will be 210, and the first mmi Inu thb many; to 
tins hi urldetl ttw 26 of the firiit purse making ^36 of wdiidi namely tlte 
second man has; to it is iuhieti the 29 of tlie Hocodid purse; tJicre will bt ^47 of 
which muTiely ^15, the third man has: to it » added the 34 of the thinl puiTFe 
making ^49 of which timncdy ^12, the fonrtli man Iiiim: indeed one pn>eee{lH 
by this metbrnl to find tbe pro])Ortion of the denari of tli*' purse to the (IciiAri 
of the first man thus: it is iinkwl clear that half the first matriii denari with 13 
denari, wliirli ore ^ tibe first purse, ate as many as the iwcochI manV denari. 
Simtlarly j; tlie seMtid man's tieinari with \ tlu= sct^onil purse* namely J9* are as 
many the third man's denari. Again | the ildrfi denari with deiutri. 
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namely ^ith ^ the ihind piiniP, an? a* mimy a** the fourth iii4Ui*rt rieiiari. Ab«j 
I; tlie fourth iiuuj''a tJeuari with |7 denari, Jianiely with ^ the Fourth purse, are 
aa many as the first imui's deuiui- And becBusw | ihe first num^s deunri «dth 
VS denari are na mnny os the iteremd man’s tlenari, tlten ^ of namely the 
first niaii's denari with third i>r denari* iiairiely lure as many as third the 
wcoihI man’s tletuiri. And the deiiaji are coiiiiuunly acidefJt ^ the first inau’s 
(teuari with and |9 efenari^ uaiiady 14 denari, will be as many as third the 
second man^s denari phja |9 denarii Truly third the sneond iiiiui^a dmari with 
|9 cienarj an? aa many an llie third man's denari: ihiTeforc | the fintt imui^a 
denari with 14 di^iari are aa tnatiy na the tliird mau's denari. Therefore fourth 
of namely of the first man's denari wdih fourth of 14 denari* namely ^3, 
ate »a many a» the third man's denari. And |S <lecuiri ate commonly added: 
^ the firHt mait^H denari with ^3 iwid ^8 denari, namely 12 denari, will in? 
many ns fourth the thirtl man’s ilemui with -|S denari* Truly ^ the third man's 
denari with deimri are as many the fourth nmi^^s denari. And ^7 denari 
are (XHiimonly atld«h the first man's (knari wiih ^2* and ^7 denari, runitely 
^10 denari, will be an mnny iia fifth the fourth man's demui with |7 dt'nnri- 
Iruly fifth the hmrtJi mail’s deuiiri with ^7 lieuari arc as many na the first mnn's 
denari. Ami similitrly the first manV denari with deiiiiri are aa many as 
the first man's ileiiari. And if of the first man's denari is comnamly added, 
ilwft thi're reimuns of tht^ first man's demui as many as ^10, ■|■be^eftl^t■ a 
nutniwr is fouiuf for which jlfi is of it; it is found from the muJtjpljcHtiou 
of |lU In’ 121L iitid divbdon In’ 119, as we did ubov4\ And let it be propost'd 
that the deimri of the first purse multipLied by the dei^i of the fourth ptirac 
are c()uaJ to tite product of the sc^'oihJ man^a ih nari mid the tliird manV ^h-tinri, 
ami tlu*^ fir^^t umrra denari inultiplitMi by iIk^ third mmi's ihutari are evjual to 
the pnaluct of the second iiifm''s denari luid thciiisebf^, anti also the second 
iimn*K denari muUipliiHl by tlie fourth uinn’s denar] are ct|i 4 al to the product tif 
the third mnn^a denari anti themseb'es, for the denari of the !IJI purses you 
put Hit nimduTs in ccmtiEiunl pftuKirtLon,; for this let the fin,t purse be 6, and 
iIh‘ setxind 12^ the third 21, and the fourih 48* as is shown here, and will 
operate as abov^, jp^f] ^id you will ha^'e 111 for tla^ ainoiinl of tlie first man: 
if you wTsb to ha\’e these ip iutegois, then you multiply them by 7; there will 
l>e 78, Therefore you will multiply itie denari of the first purse, munely 6, by 
the 7; there w'ill Ix’ 12, Am 78 njid 12 hiis’e an Integral common divisor you 
flivide tlieni by tlie 5 no that you iiare nmaller uumlK’ts* mul you wdll have 13 
for the first man, ajai in the fii^t puJse there will lie 7 deiiAri, Therefore in the 
second there will lx‘ 11, the third 28* mid the fourth With these ™u find 
tlie second nimi to ha^T lU denari^ the thirtl imui jitid the hiurth nuin U* 

On Two A/rri ll'ha Find Two Fursr» of Brzants. 

Ahio two men having Ite'^eaiits FueukI two purview of IwE^'i^ants. In lln^ N^rond 
purse there were 13 iK^imnls moti’ thmi in the first* \\Tienc(' the first man said 
to the second man. If I shall havs? tile first purse, tlkui 1 shall hH\'e twdee as tiuuiy 
as you. To this the otlier nimi respondwl. And if 1 idiall hsuv I he second purse. 
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tiled t idioll have ihn^' tiuH^ oji luniiy lut yuu- Et WU^Ut wEuU 9rc ihe nmoilll.t5 
uf their IjezHdUf and the purfjie!i, Beraiiae the first man vt'ith the first purse liajs 
twice as many as the aecond itiAii, the first tuaii has ^ of the sum of their birAiiiits 
and the siune first purse, aiul therefore for tlae same reHsrm the second num with 
the second purse has ^ the bezants of the two tacn utid the greatta- ptirw, and 
lK!caiisc in lEw? first piirsi* there are: 13 bezants minus those in the gjeater, the 
sum of the E>rz»[its of the twr^ men and the purse ts situilarLy less tEuui 

the sum of the 13 bezants, tlie suine two men, and the greater ptinw. TEierefijre 
you find twf) nimilKTS for which one is 13 greater than the dtlier. And Lhe^ lesser 
of thetn is integraJiy divided tn' 3 and the greater hy -j. and there are 15 and 
28; thperefore you put 15 for the sntn of tlieir Ixvnnts ajui the lesH?r purse, and 
>*ou put 28 for tlie same sum and the greater purse. And because the first man 
with tiu.' Iess4?r purse Eias | the sum of them and the lesHer [mrse, you take | 
of 15 that hi 1C, and jtju subtract it from 15; theie remains 5,. and the serontl 
man lias this many. And for tiie same reastai you take | of the 28t chat is 21, 
ami you anhtrart it frean 28; there remains T, ajid the fin?1 inait Eias this many; 
thi'so subtracted from tite aforewritten ID 3, and this many are found in 

the hesst‘r purse, ami to this j'ou add i3; there wiil be Ifl in the greater pur«\ 
Or in another way you aikl 10 to the aboviewricteii 21; tJjere will be 51 frran 
which ytm suhtrfu t the aforewritten 28 and 15: there reuuuns 3 ami Ifi for the 
the aiitoiints of the B^une purses, 

On Thrctf Aftn «fid Thret furse.v f-oTjuiJ Them. 

ALso tiie men are thre<\ mal they found three piu^ffs of Eie7,auLs. In the 
«‘<'o*id purse there ate HI bezants more thwi in the firM pnrsiS .And tn the third 
purse there are 13 bezants more than in the second purse, tJiat is 23 mote than 
in the first purse. And the first man with the least purse has tw-tce a« many as 
the otlioTH. And the sc^cond man untb the second purse has three times a.s many 
AS tlie others^ and the third man with the greatest [mrw has four a^ many 
the others. And similarly it is sought huw many are found in each purtic; 
liccausc the first iziaii with the Irasl purw has twice as many as the reat, the 
first man has W‘itb the same purse | the s\iai of their bezants and the SAJia> purae, 
and fur the s^unc rcasniL the second man with the pnrse has | their liezaiits ajzd 
the !«H.i:)nd purst*. Ami the third man with the greatest purse has jj the b^HanCs 
of the three men ajid tire greatest purw. Tlierefore ytm put in order ^ ^ |t snd 
>ou find three iiiniilx'rH for wliicEi the seeoiHl is 1(1 more than the first, and the 
thirri is 15 more t han tlie snetmd, and the least of lliejn h? divtilrd integrally b^' 
5, arid the Meft>n<l by -1. and the third Iw 5, aiKl there will he “12, 52, and (i5, 
of wliirh tlie least, namely 52. hi had for the smn of their herAiits juwi the least 
purse. Another, namely 52, is had for the hoiih.' sum and the sw^cond purse. The 
greaiort, luuziely 65, truly liwi for the same sum and the grcHtest puTWj next 
>'ou lake lp22l] ^ of riie 52: then? wiil be 28 that is the sum i>f the first ttuitia 
bezants ojmI the tirwt purse, Abo >t>u take | of tlic 52; there will be 30 tliat ia 
the sum of the set'ond man^s ami the seccubd purse, Again yon take J 

of the 65; there will be 52 that is the sum of the third, man's Ix'zants and the 
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greatest purse. You therefore add togPtlwT the 28 beuinrs. the 39 l>c 2 Aiits, iuid 
the 02 bezantA: there will be Lt9 bezAJitii that are the stun of all the hezanta 
of the men and moreover the three purges. When they me Bepurated from one 
otjutitcrr vou again odd tugietheJ: the three period nuniher>ie rramely tljri.' 12^ 52. 
and 65; there will be 159 that ts the i>un] of the th^e lueti aufi tlw puni^. In it 
each is counted three titrmi which should be coiinted only once: therefore each 
of tJiem is counted two times more tlmii it shfmid l>e, ami becausi;^ of this the 
aforewritten 150 is tnore than the 119, Wlicnee >xiu subtract the 119 frum the 
159; there reinairu^ 40 that is double iIh! iH.'zaiitA of the thn>e men Ijecauae of 
the twice over-counted amount; tlserefore the -10 is riivitJed by 2; the quotient 
is 20 that is tlie sum of the beuuits of the tlu'er men. It. subtrACterJ from the 
119, lcft\'es 99 bezaiLtK for the sum of the three purses from which you suNiruft 
iO bezants and 23 bezauts which are found in the second and third purses mote 
than in the 6rsct there remains 66 bezants which you divide by the iiumber of 
purse, uauieJy by 3: the quotient tvLU be 22 bezants far the amount of the least 
piiTW- To it 15 added LO liozantA; lliere wdlJ be 32 bezants, and this many are 
found in the second purse. 'Ib it ytjii add 13 liezants which are 5>iJUfi in the 
greatest purse more than in the second; there will be 4 h 5 IsezaiiU which are the 
bezants of the greatest purse. Next so that you hai'e the Irezants of each man 
you iiubtract the bezants of the least ])urse. uEumdy tiie 22, from tlie sum of 
the first nwm's besmnia and tJie first purse, namely from the 28; there remHin 6 
bezants, and the first man has this many bezants. Also you subtract the second 
purse, namely 32 bezants, from the s\iin of the second maira lie/anUs i*nd the 
second purse, namely from the 39 iiezants: there n-tiiaiti 7 beaaiit.H, and the 
seci.aid man has this many. Similurly you subtract the of the gre^te^ 

pvmx', namely the 45, from the sum of the »ui>e purw and the third tnaii. naiiKfy 
hxan 52; there remain 7 bezantA, oiul the third man luui tltb rimny. Indeed by 
this method you ran do die preceding problem on iwxi men, and several of these 
probletus. 


[On Four Mm and Fnur Pur^r5,j 

Ahjo there are 4 men and -I purses: the second piinw is 10 nwjre chan the H,r7?t, 
and the third is 13 inorc; than the scyxjikI, and the fourth » 19 bezants more 
than the third. Ami the first niHU has with the least purse twice m iniuiy as the 
otheni. And the sccowl man with the Bocond puniP has three ss many as 

the others. ALh<j the third man with the third purse has four tiuifs* as Tiumy as 
the othent; the fourth luan w'ith the fourth purae truly liaa similuxly times ha 
manv *« the others. Therefore It\' the alicn'ew'rjtteii denionslralioii ^ J ^ I are 
found; you find next fill numhen; of w^hieh the seioinl Ls 10 mon' than tlw first, 
the third is 13 raore than the secoiul, that is 23 mare rhuii the first. And the 
fourth 15 19 more tliaii the third, that is 42 more thmi tlie first. .And rio this 
wj ih»t V(v (mve the t>ezants of clieiii and the pun^ in integt^rs. and there w^UI 
be 42, 52, 65, and 8^1, w'hich numbt'rs you add together: tla^re will be 2-13 that 
yuu keep, and yuu take | of the first number, naiindy 42; there will be 28, and 
you tnkt' ^ of the 52; tliere will b*' 39. ami | of 65; tliere will be 52. an«J also you 
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take § of the 84: there will be 70, aiul \x»u add them tugetlier: there will be 189 
that subtract Eroto tlie kept 243; tliere remains 54. This number b; triple 
All their be'zants; in the sum 54 each is counted three times more than it sbaitiil 
he. Therefore you divide the 54 by the 3 ; tlie quotient wdlJ be 18, and thbf many 
they have among them: it, subtracted from 1S9, w^ill leave L 71 for the stun of the 
bezants of the HI! purses &om which you subtract the 10, 23, ami 42 bezants 
rvhicfa «'ere Found in tike ttecoiid, third, and fourth purses [p225] more than in 
tile first; thej'e remains % which you divide by the number of purses, namely 
by 4; the quotient will be 24 wlikii is the tunoutit of the least purse. Therefore 
the bezants of the secatid purse are 3<1, the third are 47, And the fourth are 66 
bezants that are 29 more than the third. Next >'oij subtract the bezants of the 
least purse, namely 21, from tlie abuvewritten 28; thiTe remain 4 bezants, and 
the firat man has this many. Also you subtract the bezants of the second purse, 
namely 31, hnom the 30, natuely bom the second luan^s bezants and the second 
pitrse: tliere remains aiuL the second man has tliis matiy. Again you subtract 
the Irezants nf the third pui^. naniely 17, from the sum of the third man and 
the same pm>ie, namely 52; thnre remains 5 bezants. aihl tliu third man lias tiibi 
many; also \t>u subtract the bezants of tiie least purse, namely 66 , from the 
sum of the same purse and tike fourth man. iiainely from the 70: there remains 
4 bezaiit.s, Bud the fourth man has this itiany. And thns vou strive to op^n'ate 
in uli fdniilar problems. 

Or in another w'ay, fr^nn tlie^i^uin of tfu' men and the firvt purse, luuneiy 

42, )it>u subtract ^ of it* namely tike sum nf the first manV bezanta and the tintt 
purse: there remain ll for the bezanta of tlie second, and Uw third, and the 
fourth men. Similarly .tou subtract ^ of the set'cauf aitm. uaindv of 62; there 
remains | of it, namely 13* for the sum of the third, fourth, and hmt men. 
.4lso from the third sum, luimely from the 66 , you subtract | of it w^hich the 
third man has with the third purse; there will remain | of it, luimeJy L3. for 
tfie bezHTiUi of the founfi, tirvi, and second iikem Again from the greatest amn. 
namely the 8^1, >-iou subtract ^ of it; there will reriuaiii ^ of it^ namely L4, fur the 
bezautK of the first, iseound, utai third men. Tfierefure you add thesie fill found 
nutnfjeirb; tliere will be 54 in W'hich each man is coiiitted three times. Therefore 
the aum of tla-in j of the 54, namely 18. as wc stud before; it m smbtracted 
IhMn the first purse, luunely 42; tliere will remain 24 for the l^ezoiits of the first 
purse. Siinjlarly the l>czaiits of tJie aecotid. third, and Fourth men, tiaiuely 14. 
>'i>u subtract from tfie sum of them, namely from tJie ISi there remain 4 for the 
bezants of the Rntt. Also thit bezaiitn of the third, fourth, atal first men. [uuuely 
the 13, >'Ou subtract from tlic 18; there nTTuain 6 for the bezants nf rbe aecniid 
iiiBii. Ai»l by the same W'ay auhtmci the liezaiita of the fourths brtftt ajid 
HTcond men, namelv the 13, and the bt^^anbi of the find, j^econd, and third mca. 
tuunely the 14; there will remain 5 for the third maifs be^ajitw^ and I for tlie 
fourth man's bezants. 

On Four A/en and Onf Purje. 

Tin: Erst and second men w^ilh the puree hare double tlie third □lan'^a denari. 
The set'Dthd and thiml meu with tfie piirei: indeed have triple the rieiiari of the 
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fourth nuui: ifclwJ the tiurd lUid fourth mi*n 'Srith the purst* havp quiwlniple tfie 
first: mt^rcover the fourth and firnt nieii KiuiiUrly )iaw vilh the pur^e quintuple 
the hecYKKl man's denari, hidcetl )T>a find tfte tiiolutioti of this proUh^nt by Knding 
the proportioii of denari In the parse to the first uuui^s deiutri thus. Because' 
the first AJ^d sen>nct men with the purse have <louble the itiird man's ilenari^ uiie 
liivlf the denari of the first and seeond iizid the pmse an* rus ttiaiiy as the 
third man^s denari. Similarly from tlie reinainuiK ptoi^jisals it is hwi tliat ^ the 
secund utid tlilrd men ajul tlie purse* are a.'^ tnimy as tla^ fuurtJi man’s deniiri^ 
and ^ the lieiiAri of the third and fourth nam ami tlie purse are its imujy as the 
fir^ HLatL'M denari^ and ^ the detiari of the fuurtli and first mfui ivnd the purue 
are m inAtiy aa the secotid man's deiuirt. Anil l>eeaUE^ | I he first and secotid 
nien and the puine are its many as the third* a third iwrt of one h?df the first 
aihI sectmd men awi the purse, namely J tif t)>ein. itre 5 llie tliird mam And 
5 the stxxmd man’s denari aiKl tlie purse are eommonly added: | the first and 
half the M'miid and the purse will lie as many itn third the setsiud mid the third 
iuid the pursts 

But I tire wcatuJ and the ihlnJ and the pnriii.* are as many iis: the fimrth: 
therefure. ^ the first and ^ the seremd and the punK* itre oa nuuiy as the fuurth 
itutids tlenari. Therefbrr uf | the fi.t^^t'H ilenarh that IS and finirlh uf 
namely ^ the !4ecx)nd'»j denari and tlie punse are ^ the fourth tnmi's denari. 
[p226| And fourth of the? third and the purse are comiuouly ndfktl; ^ of the 
firstt ^md ^ of the Hoeond, and | of t lie thin], and ^ of the purse, are as many 
as of the thirtra denari, and the fourth, iiud the purse. But of the third 
tiiAiu and the fourth, and the purse, am as many as tla^ first; therefore ^ of 
the Jirfrt. atid J of the seeoncl, and J t^f the third, and J of tin' purfie* arc as 
many as tfie first’s denari. Tliertf fore a fifth part of tiK'in, niunely ^ of the first 
man, mid ^ of the second^ and ^ rif the third, luwl of the purse, are fifth 
of the first's ileiiiiri- .And fifth of tJn'* fourth man and the punie are cummouly 
addeii; of the firsti and ^ of the second, and ^ of the thini, and fifth of the 
fourth, and ^ of the purse* are as many as fifth of the fourth nnm. mid the first, 
and tlie [Hirae^ But of tlie foiirlh, luid the first, mid the piirsC', are aliM the 
HJimunt of the second’s denati; therefore ^ of the first, and ^ uf the iiecoiid, 
and ^ of the third, mid fifth of the fourth, luid ^ of the piirsf% are the nmouiit 
of the af'Tund. And ^ of the second is commonly snbtriu'ted; of iIm* lirst, 
and ^ of the tiilrtl* and fifth of the fourth, and || uf tfie pimte, tviU remain 
as many mt ^ of the second's tlenuri. Ind^H'ti the fourth mail’s denari are third 
the necond’s detiati, and the third, find the pur?^;*. .And fifth of tin* fourth mail 
is the second, and tl«> third, and the purse, therefore of the first man. 
and of the swond. and ^ iuhI namely ^ of tlu' third, ami ^ mid 
nanwJy ^ of the purse, will bt' ^ of tin* st'cijiul. And if the of thi* second is 
commonly subtracted then of the fij'st, mid ^ of the ihinl* ami of I lie 
purse will reitiidn as mmiy mi |^- iiecniLse if ^ of an^'thing is subtrnctefl frinn 
^ of tlie smiic thing, midoubt^y uf it wil] reniniii, .And Ikhthust the third 
inaii'« depairi are Imlf the denari of the first, lUid the fccoml, mid tlie punie, 
then ^ of the third wiiJ be of tlir first, and tlic seiyiml, mid iiLso the purse: 
therefore mid that is and of the second, and and y|jj, that 
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Ls I of the puree, are ^ of the secotid^s deUBfi. Aiui croiiutioiJy ffubtroctcid ^ 
of the second; hut fifteenth of the first and | the purse will reniBin ^ of the 

^ leaves, as it was said that 


sectMid'fl deiLAri. because ^ subtracted from 


130 


is And hcrause the denari of the second are fifth the hrstf and the fourth, 
and the puree; |g of the second are of the first. Mid the fourth, and tiw 
puree. Therefore fifteenth of the fiTSt> and ^ of tlte purse, are ^ of the firsts 
and the fourth, uiul tlie purse. And comjnonly subtracted, the fiAeenth of tiic 
firsts Mid ^ of the purse; ^ of the first and of tJie fourth will temalti as 
^ of the purse. Indeed all of the fourth mrin's detmri are third of the denari 
of the .secocKi. and third, and the purse. Therefore of the fourth are ^ uf 
the srtroud, luid the third, and the purse; thus ^ of the and ^ of the 
aeooiid. and Ihe thirds and tlie purse, are ^ of rbe purse. Next ^ of the purse 
are cxuninonly subtracted; and ^ of the first, and ^ of the Heajnd,^ and the 
third, will rematu as majiy as of the puree. And because all of the denari of 
the third man are half of the first, and the necoud, and the purse, ^ of the 
third itnui uri' ^ of the first, and the liccomL mid the purse. Therefore 
and ^ of the first, niul Mid ^ of the second, and ^ of the purw, are as 
many as ^ of the purw. AekI comiuouly itubtrocted ^ of the puree; ^ of the 


first idorig with ^ of the sjetund will remain as many as ^ uf tlic puree. And 


30C 


because ^ of the second, us was found above, are fifteenth of the first, and | 
of the purse, and a tenth part of ^ of the second, nuinely ^ of it, will be 
of the firstt fujd twentyfifth of the purse; therefore ^ and nanudy ^ of 
the same, with tw'eiilyfifih of the puree, are ^ of the puree. And twentyiifth 
of the purse is connnonly subtracted: ^ of the first will reinain as iriauy as 


of the purw- 

ThercRire two umnlK'rs are found fiir which ^ of the first ia ^ of the 

second; they will be 63 and I'hereforc if the firei man has 63, then the purse 

is 83. .And lK*causc ^ of the first and | of the purse are ^ of the second, >'ou 

take |b nf the 63. and ^ of the 83, and for ^ of the denari of the second you 

will have 137. Tlierefore as 17 is to 20. so is f 37 to the deuan of the aecond: 
^ <1 ^ 

you therefore nntUipIv the ^37 hj' the 20, and j'ou divUle by tlw 17; the quotient 


will be -14. and the sc?coud has this tiuuiy; these are added Ui the deuari of the 
seiXMul arul the purse, namely to and 83; there will be of which one lialf, 
namely 95, vtm bavr for the demui nf the thud, as the first, and the second, 
ami the puree, have double the third s denari; the 95 is aildeft to the denari of 
the second and the purse; there will lie 222 of which a third t>urt. namely 73, is 
the Hiiiouiit of tfn' fourth tTnurH denari. (p227] 


An&ther Mtthod for Tht^r Man untl ci Punt. 


Therefore the denari of the first and the !^i>nd with the purse are double 
the tlemui of the third. Also the stxond and tbimJ with tfie puree are triple tlit‘ 
first: tlie third and the first are truly Quadrtiple the second. Vou find from the 
aforesaid pro|>osHls ibe deuari of the third imui to be | the sum of the denari 
of the three men and the puree, the deuari of the first man to tw* the second 
Therefore you put the total to be GO of which the firi#t has namely 15. the 
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spcond naiiH'Jy I 2 j ihe third iianLcly 21 >; all of these sulitreirtwl from the 
GO IcHiiTWi 13 for the ih^rum tjf tlje purse. 

On Four Mtn and ti Pursv H'ften Two of Thrm 
PctiUon to Me Rtst; an Untinivable FrobUnu 

Indeed the detiori of the hrst and the wei^ud with the purse are tluuhle the 
denari of the third and the fourth- The wcoivd and the third with the purse 
are truly triple like fourth and the first; iiioretrktT the thin! and tlu' fourth witli 
the purse are quadruple the first and the setond; also the fourth and tlie first 
with the purse are similarly quintuple the denari of the i^ecoiKl and tlnrfh this 
problem is uikSoK'able, mid this is rvejjf^tibted tJius; [15|. Hcn'mife tla* hntt nznl 
the second w'lth the purae haw double the third and foiu~th, the lienari of the 
third ami fourth men are ^ the sutzi of the denari of the 111! jnen zuid the purse. 
Similarly from the preceding it Ik had that lije riepikri of the fourth and the firsi 
are | of the satae sum; and the denari of the first ainl btcvuncl are ^ of the sanke 
sum. ami the denari uf the seroncl aud tlurd ore because the first ajid the 
second haw Iwiw’eeti them one fifth of the afott^said sum.r and the lliitxJ and 
fourth betw-eeii (hem haw oikc third, all 1111 men have anvong tliem thiit is 

ah» the first and fourth, lutw between them otte fourth^ and the second and 
third brtwTvn them one siseth; tikerefore all III! men flaw namely of tire 
afuresaki sum. Indeed it w^as show'ti b>' the first ettmputation that they hud ^ 
of the aforeKJkid sum; iherelbre ^ of tlu* slim is ^ nf the siinie sunii W'kit'fi is 
inconsistentt and this iii w'hat wc tvbhed to demonstrate. 

[On Fiirc ilfrn and n Purj^e.) 

Indeed the first ond swmd w'ith the punw Imi-e double the thrt^ other men, 
the second and third, triple, the third and fourth, qmwlniple. tlie fourth imd 
fifth quintuple. 'ITie fifth and tlie first have Kiiuilarly sextuph' the three other 
men. From these proposalK it is indeetl known that the third, fourth, luid fifth 
!nen haw ^ of the taini of the deimri of the five uaui mid the purse; also T|je 
fourth, fifth, and the first, j. The fifth, first, and sftrtmd, the first* setiotid, 

and third. the secand, tfunl. and fourth, \xiu put 120 for their sum and 
the purse which number is divided integrally h>' the aforesaid parts. And you 
take in order of it, imd .vou w'iU fiaw 1-10 denari for tia^ third, fourth, 

and fifth men* ali 10 ,‘> denari for the fourth, fifth, and firwi, J*-l zJeiiafi fur ibe 
fifth. first» and j?efTond. TU denari for the fijitt. second, and third, mid siniiJarly 
there will Iw GO deikiuri for the seconch tliinfr ancl fourth; added together iJie fivie 
nuinbern >Teld 150 for triple the denari of ibr fiw men, as each w crmiited threv 
times in the nfrirewrittetk number. Therefore ji>u take ^ of tlw -1,')9 which is mi 
integer; the quotient will be 153 for the umouiit nf the denari of the men; this 
siibtractod fmm the 420 leaves 267 ftir the denari of the purse, .\ftpr this you 
add the denari of ilie first* second, amJ tliird to the rlenari of the fiiurth* fifth* 
and firsts namely the 70 to the 105; tliem will be 175* mid this inmiy they haw 
among them, the first counted twice, Ttierefoix? you sublrew.‘t the 153* [laitHdy 
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the 4um of the from the ITS; there reumkky 22« ajid the BrA has this many 
which y<Mi a*hl to the flriMiri of the third, tmd fourth. w»d fifth: there will be 
162, u»m 1 (hb iiuuw the first, third, and fourth haw aruoiig them. But amonji^ 
All }p228j five ilvy ha\e 153: therefore this prolileiii es uitsolvable [IT] unlass we 
put the sccoful man to haii'e a debit uf 9. that is the 162 juinus the 153; you 
then*fore wld the 22 denari to tl»e debit uf the stcchmI. uamely you subtract the 
9 fnHiJ the 22; ibcre muBiits 13 wJurh yon subtract from tlie 7U; tiierc remaiits 
57 from whith >xnj subtract the 9, tuuiiely the ilebit of the ewcoud; there rumairts 
18 which >x)u subtract from the denari of the aecoiMi. third, and fourth, iiaitiely 
60; tliere reni4U]4S 12. «ml the fourth has this many; ytiu add it to the 57; there 
will be 69 whicli you subtract fixmi tiie 1-10; there remains 71^ and the fifth has 
tlib mimy, 

Hftc Begins the Fifth Part on l^hr ParthaMe o/ Harttf 
umang Partners Acetrrduig to Some Gieen Profiortwn. 

TrutJ uit'U httvinit l)r3uuits fouml a horse for sale: as they' wtsin'd to buy him. 
the first said to the second. If >t»u w\\\ give roe ^ uf your lieicaiits. ilren I sliall 
have the irrice id the hiirse. And the other mim propoaed to bato sUnilarly the 
price of tlH> Ifcors' if he talus J of t he first « besuints. The price of the horse ami 
the bewuita <if c»vh timn are sought: you put ^ ^ in order, and ytm wibtract the 
1 which is (AifT the 3 frijm the 3 itself; there letnai*^ 3 that mtUtiply \py 
the ■!; tlHuv aull t>e 8 Ijezaiits. aim! the first has this tiLAtiy. Abu the 1 which is 
over ilie '] is subEracted from the 4; there remoioK 3 that you multiply by ibc 3; 
there remain l>pra£it}s ajicl tl^e i>tber man batH thin many. Again >tju miJtlply 
the 3 tiy tbe -b there will be 12 frum which you take tbi^ 1 that emnea out of tiie 
niulti]>lk'ati<ni of tiie 1 adiicli is laiT tlie 3 by llie 1 which is nver the 4; there 
remain 11 l>4^jmls for the price of the hetrse; this njeth^wi proceeds from the nilc 
of pn/portkni. jiamely from the finding of the proportkm of the bexants of one 
man to the lar/jinus of other; the proportion Is found thus. 

The ^'rndifij; of the Pfvporlidn of the Beiants of Orte A/an 
to the Dciantf of Another, from U7tic/i Proporiion 
Pmrreds the Abovewntten Kfethod, 


Dfcaiisr the first wdth | of the lic^miita of the second has aa many as tiie 
8ecii)ivd with ^ of tin: be/ant# of th«' first. If ^ of the bcfftnt.H is cotninotily 

subtrActed. :lu*u tliere will remain tlie first equal to two thirds of the secoiui's 
bezants and i of the Hrht''s iH’zam.H. Also If 1 of the firstV bezants is I'omiiioiilv 
stibtractdl, then | of tbr first's bezants w'lll remain r 8 many as | of the secoml^a 
bezants. Wls-iKt- tww niiniliers are found fur which | of one is | uf iIm* iklwr. 
You will tlu^refore multiply the 4 lliat b under tiie fraction J liy' the 2 that b 
over the fracliun tlirre will be 8, and this is that which we above multiplied: 
tlie 2. namely the 3 minus the 1, limeH the 4+ and we liav’c 8 1iezant.s frir the first 
man. Also so that you hare another number* the 3 that b under the fraction 
I is multiplied ihE' 3 that is orer the frartion there will be 9* uikI this b 
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what «T did abcr^v wlwii «x> j^ubtracted ibe I brum 4. and the diffenims 
uameK’ 3t ve mtUtiidicd by the 3^ and wx' had 9 for the <ieoon<l man. 

Or m another way, uv can deinoiustrate the giidiug of the price of the hortic; 
1>eoanit« the S and the 9 are numben for which | of one m | of tlie oih'Cf, the S 
and the 9 ore reductid to paTts of suinc nimiber so that when the ports are taken 
from the tnimbef harx? the be^ts of each: indecvl they red tired to parts 

of I2t as it i* the least nunmon denomimnar of | Indefxi f ht? ti Is two ttiirda of 
the 12, and the 9 b three fourths. When the hnrt niiui ha±i^ ^ of any number, and 
the second vrill ha^'e | of the same niiiiiber, and the niiiiiber is if >'nu takk^ 
of the 12, then wt^ shall haw the l^ezaiits for them. We iiuh'txl took abow two 
third of tlie 12, when the 1 subtracted from tike 3. riomely tike 2, we muJtipLiwl 
by the 4. Indeed tlie 2 la two thirds of the 3; mtleod the '2 is multiplied by some 
number, the number which b the result of tlie midt 1111111x11011, will be | of the 
iiuinber which results from the multiplication nf the 3 by the numbGT In' wldch 
2 was midtiplied. Wlieiice the piiHluct of the 2 atid the 4, JiiuueJy the 8. is ^ of 
the product of the 3 and the 4, niunelY the 12. Similarly we took ^ of the 12 
w'hen the 1 subtracted from the 4, namely the 3. wv nmlttpliod hy the 3: next 
because the hrst has [p239] § of sonie number of wdiich the other has and for 
the bought horw the first takes from tlic necond J of his betants. he takes | of 
I of the aunitier of w'bkti the tveoind inan has And ^ of ^ of the nunibor 
ia fourth of tlie same number; therefore tlie hmt takes from the second fourth 
of the same unmber of wldch he lias two third; having this, he will have 11 of 
the number of which he lias And bttcaitw b of tfu' siuiir numiaT of 
whkh he has two tfiird, and he Los the prk^ of the Ikorsc; of the nunibef 
is therefore the prite the horse; the first has two chml of the 12, iiauiely 8, 
and the oecoiid uaun^y 9, aiki the price of the liorse is of tlie 12. namely 
11. Wlicuce tin abow from the multiplication of the 3 by the 4, we subtract 
the tntdtiphtation of 1 hy L, then there will r^miain of the number of w'hidi 
the first has Aud the sectmd namely of the 12 ; indeed by this proptirtion 
method, many other dji^'ersc problems can be soh^ed, aa wie sludL demonstrate in 
the fblLowing. 


OtAenvise irAen #Ae Prir* of the Horxr. h a CeHatn Arioiiot, 


And if it & propoeetJ that tlie price of the horse b 15 Ix-zoats, then you find 
first tlie 8 iH'^ants of the first man, and rlie 9 of the secotal, ami tlie L1 of the 
horse, and yan will multiply shiguLarly the S and the 9 fa' the IS, and will divide 
each indiiridually by the II, and you find llie first tiuui to Imvv IjlOi and iIk; 
second ^ 12 bezants 

On the PuirAoffP of 0 ilotue by ThtEc Afeu, 

frAen Each One Takfa Some Bezaut-i from the Othern. 

Alao there are three men. and the first takes fitnn the socund J of his beieantii. 
And the second takes from the Uiird one fourth, awl the third takes frtati tlie 
firKt one fifth. And it b propoijcxl that each of them bayn the horse; the imjjxosed 
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takmipt of eftfh nre thurit v^Hi i»ubtm('C I frtun tlw 3: tbwe remains 2, 
mid tbr 2 you mtiHiply the -1 that is utideT tiie other IrActkin; thfTf^ will be 

8 to iriiioti you wld the product of the 1 Tchich k LnicT tlie 3, loid tlw one whidi 
b CA'er tht^ >1: there will be 9 thnt you multiply by the & that is under the other 
frarttoti: there will lie 45 bezants, and tlH^ grist has this many. Also )'t>u subtract 
the I whkii in oter the 4 From the samp 4; there remain)^ 3 that yxHi itiuhipK' 
b>' tlic 1. ami to this >tm adri tl>e product of the I wlikii is erner the 4, and the 
1 wliirh » ovrT the 5; tht^n^ will be IG that you iimltiply by the 3 of the first 
fraction; there wilJ be iS. anti the wrond lias this many. Abilin you subtrart 
the J wiitiii b DVfT the 5 ftoiti the same 5; there rt'inain-^ 4 that you muJtiply 
b>' the 3 of the firwt frartion, and to this ^ou add the prtHliict of the I which i# 
€«•«■ tlie 5 and the 1 wdiich b (jv^r the 3: there adll l>c 13 that you multiply 
the 1: tliert' w'ill l>c 52. and ttie third has this many l>«tantH. Abo multiply 
the iiuntla^rH which are under the fnactioiLS, namely the 3^ L. and 5; Lheye will 
be (K) to which, ns the luiinher of men is odd, yoit n<iii the product of tlie 1 
wliich is tiver rhe 3 and the I whidi is mier the I mid the L which [s over the 



fir»i 

(Aird 

45 

52 

rtfrond 

hifrar 

48 

61 


5; the product is 1: tlw^re will Iwhl, attd the honse ia worth thb matiy beiatit.H. 
If the uuDiher nf men bi then ymi aubtrnct the product of tlic numbcTH 

w'hich are over the frartioiw from the product of the tiiunbent which are uudar 
tla* fracta^rth, iw wv did in the [rrecedixig pfol>let]i; one iiulrCYl proeeeiiN with tla^ 
prap<ation met hod tlnus. 


Tkr finding of the: Froporlton That (Ac Ftrtt Hojt to the Second from 
ll'AiVA tkr Akunett'rtffcn Mrthod ProerrdM. 


RcmnM‘ the with j of the second's Ijczants. and the ^erond with | of 
the ihiisl's bewajits, smd tin? third with ^ of the first*s l>eKaiits, all have tlie price 
of the hcnrsc. the first with | of tla» second's bezants therefore baa as many a* 
the at'cond with | of the thtrei^M liftFanis, aikI as matiy as the third with | of the 
firtit^s iHTZtuits; and Im^niLV tla' gr^it with | of the secomlb bcTants ba$ (p230] 
as tnany ns the secotwJ witli | of tltc thirers 1>pziLnLa, if ^ of the second's IrezantH 
are conntKjidy sublrat U-d, theii ihv Rm will have aa niiLny § of the secoudb 
bezants, and an mnny as ^ of the third's bezants. Alsu because the sta-ond 
with I irf tiHf thlnVK hezaiita has us Tiumy as the third with g of the fimt\ 
brzftijta. if ^ of the thirrra bi>ziinT.H Ls aimmonly subtracted, tlieii the fiecond 
iiiun will ha^’e as ijuuiy ita | i>f thirej's lH?74uits. aiKl m many us | of the 
first’s bezants. Again hetause the third nuni with j of the first*s bezants has 
us rnuiiy jis tla^ first witli of ilie secDiHrs l>fZiiiits, if ^ of the firsthesmiit^ 
» cominojdy subtracted, then the third man remains mUA| to | of Ihe first 
bezant.s and | of the si.Y'nnd''n lu’ZAtits, Biit jt wuii decnoiiMrated that the fintr 
has I of the iMXXHkl's Ix^uita, mid oik^ fourth of the thirtl's iMPzAnts, Now it is 
shown what part (hi' first's lieznnt.s an^ of tlie second’s licznttLs. awl it is idiown 
thus; bts'mM' tin* third man has |[ of tlie find’s fiexnnt.s. and ^ of the sectmrrs 
bezant.s, u fourrh jnut of the thirdV bezants is ^ of | of the firid's bezants, 
and I of j of the seioiid's liezatits. A fourth part of ^ of the first*3 bezants 
is truly ^ of the first’s, and a fourth of | nf the second's bezants is ^ uf 
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tiu* !«7cand'A bezfuit^; a fourth part of the third’s is of the 

1^/ants, oikJ ^ of tlu* wcxond^a bt^zaait-s^ therefore the jimt hjiH iijtiijely 

of the second's, and ^ of his own bezants, as he has | of t}]e seco^'s iiezunts* 

and 4 of the ihird's tiieaaiits. And because the first iiian^a bezaats are j of 
'* 1 . ] ^ 
the secoiui'^a bezants^ atid ^ of hb own itezaiits, if ^ of the firit^B are 

oouimouiy subtratUvi. then ^ of tlie first's bezants utiU rt^ULaiu as numy as J of 

the second's bezants. Therefore two ninid>ers are fuuufi for vhjt^h | one t5 

J of the other; th<^' will be 15 and lb. Kot | of the is us rnneh as ^ of the 

LG; thereftuv in tlie sanie proportion,, the ^he 15 to the Ifi, is t)»e 

fimt man's bezants to the second'll bezants. Next is foniicl tin* proportjcjri of the 

firstbezants to tbe third's bezants, which pro^xirtion you find ilins. Because 

the first, ii& we Hud. Iiab | of the second's tiezamfi, uikI | of the third's l^ezants, 

you see wliat parts of the bezants of the third bimI first iiaii are | tif the second's 

Imfee^l all of the second uian's bezants are ^ of the third's liezants^ 

ami ^ of the first's l^emuits. Ti>ereEbre ^ of the seconil's are | of the 

third's liezants. and ^ of du? fii^t'^ bezants. Thi^fore the first iiuni's tH^ants 

are nAtnely | <if the third's l>e7nnts, and id hb tnwn bezants. Ttierefore 

if ^ of the first's l>e/ajktii are tt>iiiinoiily subtrat^tHl. then tuunety of the 

first 'h bezants, will remain os many 4b<^ J of the thinl's l,>eziuits: therefore t«tx> 

fiumbfTH an* ffsiud fnr which nf one b ^ of Thi‘ tiiluT; they tvill bt* 45 and 52; 

therefore in the proportion that is 45 to 52. in the same pr<>pratiii>n are the first 

man's bf-zants to ilic third's bezants. .An<f Wansc the prtJfionit^i iif the first’s 

iM^zants to tlic set'ond'B Irezauts is as 15 to Ifi, tqmihurly the proportitm of the 

first man to tfie snxwuJ will be ns the triple of 15, namely 45i to tlw ttipfe of IG, 

luiniely 4H- ihertdore if tike first has 45, aikl tlie sccumi lias 4S. urut ti)e ihirci 52, 

ami tbe first man's Irezants, naniely 15, are ^ of fill, in which hi found iIh* leuHi 

ouiiiuion ilenuminator of iJI the takitijf;s, namely ^ 4 took above ^ of the 

(iO when we tiiid the first tEtatrs be'/unls vidtich we tixik thtts: we suhtmcieii the 

i frotii the 3. and the 2 that retnuine^l muLtiplii^l li>‘ tla* -1, and we hari 6; 

ibetehm! we took then | of tbe 12 that aruies from the limitIplk-ation of the 3 

by the 4. .Atal to ttn^^ 8 we adde<J the pnMhrct of the ^ and the tLaiiady wla-n 

we Diu]tiplk<vl ibr 1 whidii is over tin* 3 by the 1 which is over the 1; then wt- 

hail luuEK^ly | of the 12. and this 3 is 9. and uiien we muitipVie«J iIm' 9 by 

thi’ 5t we Km! ^ tif the fill, nanady -15, namely from the numlmr whidi results 

From tlw iiiultlplicatiiui of the 12 by the 5; frnui the 12 b maile U, {|m wi* nnid. 

J of it Similarly as [p23l] we had above with the sm>nd mim s bezants, wp 

multiplied tbt* 4 miiiUH tlie I, niujH4y the 3, by tlie 5, lutd we -ahled it to the 

product of the L whidi is over tlw* I, juhI the 1 which is over the 5, and thus 

wr* hkuJ IG for | of 20, w'hich 211 ariM?i from the imiUipliratiou of the 1 by the 

5 w'hich are wrsJer the frnctiuiis, and ihi* lb, when we multi plied by ibi^ 3, we 

t(H>lt I of the inuuber which nrises from the abyvi?wTirteii 20 limes 3, namely 

from tin* 00, Ijecuipw* the second imuTs bt^zaats arc of tlie suuul- GO. And for 

tFir same rciwoii, wb*'n w'p fomikit iibfwe the third iium’s bezants, we tonk of 

the 60, iukI tin* 52 Ik^^zaiit^ are 1| of Uh' Kaim? 60- And Vieriitnu' tlu* first lut» | 

of the Ml, and the set'orid has - of thf' Ml, and the first takes from llie !^lT^llKl 

I of his bezants, iIhui he taken frniii him ^ of | 60, iiajjudy of GO: this 
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taking^ namely added td ^ of GO of the hfut tnun, yields for the hrst Imrse 
gl of 60j imd the parts are ^ of GO mtirp from the 60^ and bee^aiise above 
the 60 that comes out of the muJttpLication of the numbers which are under the 
fractions, namely the 3 and the 4 and the 4. we arlded the multipUcatiurt of the 
numbers that are over the fractfona, namely the 1 bj' the 1 and the 1 ; from the 
multiplication eomcs the amount namely ^ of CpO^ thus we had the price 
of the horse, aw we said before, 

Out of this method of considemtiou another problem arifies, namely on 3 
men who Have silos [1S|^ and the first holds | of the second^s, and 4 of the 
third's, as abo^'c we found the first man to ha^'e* And the second bolds ^ of the 
silos of the third, and ^ of the tirst^s, as live second tmui has> and the third holds 
^ of the s'dcKi of the and ^ of the second, as the third man has. Whence 
the first clearly holds 46 silos, the second 18, tlic third 52, and the sikx^ [19] of 
ihe three men are found. 

.4r*tJ(Afr Pntbiem on Thrtf Xten 
According io the 4Aoveu^nffen AJeikad. 

.Also let thf’ firtrt take from the Hcrond | of hus be/juits. And the second 
takes from tlie third iiuut ^ of his bc'zants, and the third seeks from the first 
indeed one operates similarly in this propositioni, namely the takings are written 
in order as is displayed in tlie margin. Next the 2 that is over the 3 is subtracted 
from the 3: there nmiains 1 which is multiplied b>‘ tfie 7, and the pnMiu<‘'t of the 
same 2 by the -1 is added: there will be 15 that is multiplied by the 9; there wifi 
be 135, ami the first has this many bezants. Also the 4 is subtracted fruni the 7; 
there remains 3 which is multiplied by the 9, and is added to the product of the 
4 and the 5 thnt is 20; there wiU be 47 that is multiplied by tlie 3; there will be 
141, and the second has this many her^uiLs. Again you siihtraet tlie 5 from the 
9; there remaiii-s 4 that is rnultiplied by the 3; there w'ill be 12 which is added 
to tlie product of the 5 mid the 2: there will be 22 that is multipliad by the 7; 
there will be 154* and the third has this many bezants. And the 3 is multiplied 
by the 7 mid the 9; there will he 1S9 which is added to the 4D that come!) out 
of the multiplication of the numbers which arr over the fractions, namely the 
2 and the 4 and the 5; there will be 229 that is had fur the price of tire horse. 
Ttv.' origin of this method was not spr^ken of as this material is demoii!>trated 
clearly in the preceding problem by the method of proportion. 

On the Same with Four Men, 



Truly let there be 1 III men, and the first lakes from the ymuiHl a third of 
his bezHiUK. and the si^coiid takes from the third | of his. And the third takes 
from the fourth ^ of his. And ihi* fourth takes from the first and thus each 
proposes to buy a horae; you write in order the ^ ^ ^ gt next ytM iiubtract the 1 
wluch is over the 3 from the same 3, renuuns 2 lliat you multiply hy the 4: there 
will l>c 8 which >i>ii add to the product of the li which is o\¥r the 3* und the I 
wdilch is m'er the 4: there wnli bo 9 tluit you multiply b>' the 4. and llteii you 
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subtract from this the product of the 1 ichicti bi os'nr the 3. and the I which is 
over the 4, aud the 1 which \» o\t;t tlie Ti; reiikjuns 44 thiu >-cju multiply [p232] 
by the 6^ there will be 264^ and the first luw this many* And, thus alw'^a>iN at the 
bef^itiin^ the nuinber which ia over the friictiuii is subtracted from the Jiumlier 
whidi is under the ftartion that w sought from the man; this sum we then find 
according to method we did with the Hrst imm: next it is inuJtiplietL by 
the number w'hirh is under the following fratuion^ ai^d then will be added tlie 
product of the upper numbers, juid tbtis up to the eiid^ for all the men 

there subtracting once, and aikiitig oiice you rniuf .st4>pwise. But nt the end 
you must not add nor subtract. xAtid w^heii the bej^aiits of the nccoml man arc 
soughu there is subtrarteil the 1 wrhicb b over the 4 fniiii the h this A is ttecstusc 
he takes nunaitus 3 that yuu multiply by the 1: there will be 15 that you add 
to the 1 which comes out of the multiplication of the 1 w'hi<h ts over the 1 hy 
the L which is over tlie 5; there will he Ifi that you multiply by the (i; there will 
be !)fr from which j*uu subtract the product of the 1 which Lh oii'er the 4 (Uid the 
1 which Is crt'et the 5 aiid the I wduch is ov'er the C; iut the pniduct only Ip 
remiiiiis t)5 that vtju multiply the 3; there will be and the Sfcoml has 
this many. Alsfj for thi' tliircl man, you subtract the I which is mxT the 5 from 
the 5; remains 4 that you multiply Ln' the C; there will lie 24 that you add to 
the ivhirJi results from the multiplication of the one which is over the 5 b\' the 
I which iH over the 0; there a'ill bo 25 that y^ou multiply by the 3; there wall he 
75 from adiich you subtract the product of the L which is i>ver the 5 anil the 1 
which is die 6 noil rlie 1 which is over the 3; mtiiutiF^ 74 that you mulriply 
by the 4; there will be 2%, ajid the tliird has this many. Also you iiuhtract the 
1 from thi^ G; remains 5 that you tnuhiply hv the 3; there will be 15 to which 
you whl the 1; tliere w^iil b<' 16 that inuhiply by the 1; there wdl be <1-4 

from which you subtract the 1 that out of the mull i pi lent ion of the one 

which is over The ti by the 1 which it; truer the 3 anil by the which is over the 4; 
remains 63 lhat %'ou multiply by ttie 5; there will be 315. and the fourth man 
has this many. And you multiply tine 3 by tlie 4, send fay^ the 6^ and by the 6; 
there will be 360. Also you mkdti|jly the I w hich is over the 3 by' the 1 wdrich is 
o\*er the A, aiul by (lie 1 which is m^er the I, and bv' the 1 which is tu'er the 6; 
there will be 1 which you subtrart from the 360. Oerausc the ntimlH^f of men iiK 
iw'en^ tlH'f*!' remains 35!) that is the price uf the horne. 


flow the Abovewnttfn Prottedfl from ihe Rutv of Proportion. 


The result of this method ftccordiiig to thi‘ rule of iirf#ix>rtlon i-s th>Ls; Ix^’amw 
the firwt with ^ of the s^icontrs bcKHuts has the price of horse, an the isecomi with 
^ of the third's lie'^auts, mid as Lite tldrd with ^ of the fourth's bezaiiljj, and us 
the fourth with ^ of ft>e first's^ Ite/jintSt therefore llie first with A of tlM^ Hi!e<itiirs 
bezants has os mauv oh tlu^ sit'oud w'itii \ of the third's Ijc^zaiits, mid t\s tnanv 
as the thinl wuth ^ of the fontth'H lie^aiits, sind xm maii>' sei ijte fuiirth with ^ of 
the first's la'^aiits. And hecuuse the first with ^ of the sccuufl's l>r:?za]its lius os 
many os the secomi wdth uf the third's besuint^i if | iif the secomrs iH^ants 
is commonly Kubiracted, then you find the first tuau to hmy ^ of the si^roud^S 
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hcjemitM. and ^ uf thr; Tliird'K i^imilurly na thi^ ^Tond with \ of thif 

ihir^i broiwitw bns i»3 tiwjy as tlip third with | of the fourth’s b#7JuitH. 

if I of the third inati'N bt*sAj|t.!i is t'oiiiiticiiily Hublrarted. tlicit the second will 
have I pf the third's bestnntjr^ luid | of the fuurth’s fiezaiits. SiuiilarLy if 
knoH' licw' to jjruttftid hy tfie aWvwftkl nwtlKxi, then you find that the third 
niAti Jifts 5 i>f the frHirth initn’s fjcsantsH. uihJ g of tin? 6nft"s bezants aiwl the 
fiiurth mail has | of the l:)C7.aiitaH arid | of the HLTund'^s bezants: by the 

known ordiT jjn.>jK»rtk)n is hiunrl of tlw first mmi's beiwaiiH to the strQiid’rt 
fiei&iits. which rntr find rhuB: the ftmt has ^ of the serond^s bpr^mts aoef J of 
the thlrd'^s bezants. \Vc reduce this J into fractions of the IwzbjtIs of the first 
luid the }HX.vtid» but vi-e ciui lujfy ri^lncr first the into pjirts of the bn^imts 
of t)ip fourth tiiaii mid the first whk'fi you do [p233] thusr fiocausc tlie third 
man’s be^Ants luv t of the fourth's in'zmita and 4 of tlie firstfiezauts. tfien 

kP V 

j of the third's bezants is uT ibe fbunh's Ik-kuiUp and ^ of the first mati'a 
beZAiils; therefore the first man's lM>XAiits are | of the second's bezants aihl ^ 
of the fotirth's br!zmiis and ^ of hbt own (K'ZAats. If mvtityfuurth of the first's 
bcsuints is ctimmoiily subtmcteil* ibt^ ^ of the first's 1>ezaiiUi will be ^ of the 
second's bezants nihl ^ of tlie fuurth^s U'zants. Ami fai-nuse the fiMirth ztian's 
liezanLs are | of thn- first’s lie^ants, and ^ of \\w second’s faints., then | of 
the fourth man’s bezants is | of the first's bezants^ and fifteenth of the set^omf's 
iiezants: theiefore § of the firat% biumits ate namely j^p of the ifecoml’s. 
siiui I of fiis own btivants. )f sixth of the lirsrfi bescants is corniiauify HiHinu^tosi, 
then ^ id tiic finit's bezants will be || of the secTind’s bezants. Therefore two 
munbcpi are fountl for whirj) ^ of oik‘ h of the other, aiwl they mill be 2(56 
Luul which nre^ the Iw'/ants of the first and aecxind men, ns we Found in the 
mrthcKl w'rittcui above. Therefore if we multiply the second man's bezants h^' 
the fraction of tlir third's l>ezaiit5, as wt? rediiicefl the first mail’s liezants into 
fractions of the second, then tou mill fiial that ^ of the second's bezants are ^ 
of tlie third’s bi»zatits- Now you find nuinbt^s lor which ^ of one is ^ of 
the othiTp and tfiey will ba 855 and 888. Indopti they are in a pm^iortion with 
855 for tf«‘ second man. In tlie otlwr we foun<i 285 for the second nurn’s bt^ints: 
therefor*' tfic abmvw'rittcn 855 m rei;JufT*l to 285; therefore 285 is a third part 
of 855: theri'feire >oij lUvwie the 888 by 3. and 296 resjulU for the third iiiaii’it 
lH?,ttiits, Again j-on reduce in tlw alHreewTitteii ortfer the thirrj man's fiezaiits 
in proportion to the fourth’s bezants^ anti | of the third's lu-zants will f>e ^ of 
tfie fourth's bczanliv. TlK'refufe ytai will find two numliers fur which | of rw b 
^ «if the otlwr, and they will lie 29tj iirid 315,^ aa wt hmufi nlKuvit! for tlie friurth 
tUHii’s bc^zatits; truly the beziuiis of tlie first man, iiaitiely 2tkt, mv uf 36(1. anif 
34)(J r*’Siilts fn>in the muJiiplicatiod of tlo' niimliers which are lUKkr thi^ fmetiou. 
namely the 3^ and tlie i. and the 5. arul the 6, Wbence iia ahtwe iu (be fiivliiif^ 
of the bezants of the first man we subtracte'd the I from the 3, ibere jvmaiiifxf 2: 
and tJu' 2 is I of 3. And the 2 is muUiplH.fi by the 4^ as we dk) abovi'i wr haw 8 
for ^ of thhi 12 that results from the iiiultipUcatioii of tlie 3 by t)w I to wdiicfi 8 
ttr juldfcl Ip namely the prorluct of the 1 which is ov¥r tln^ 3 lUkl the 1 which is 
over the I; wi^ bail % namely | of the same 12; the 9 me multiplhxl Iw the 5; we 
had 45 f< )r I of I he 6i) that results fmin ihe multiplication of llw said 12 liy tla- 
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Haid 5; from ciic 45 we subtructed the 1 niiieh results from the muJtiplicauoa 
of the three units that me erver the frartiori^ for the 3^ the 4, and the 5; there 
remaine 44: this 44 is of the 60. AjuI ^ subtracted from j leavtsi iudeed 
the ] is the alxjvewiittefi ^ of 60, because when the 1 whidu ia o^'ier the 3 and 
the 1 wtilch is over the 4 mid tlie 1 winch is ovxsr the 5 are tauJtipUed. then | 
of ^ of is taken; it is ahaj Also when we multiply the 14 by the G. wv 
have 264 fi>r y| of the 360 bejcoiUs, aa wt tiaid before. Whence if this material 
is looked at for the remaining ihrw men. then you discover in the hnding of tlie 
bezanta of each that we take the purts of 360. And the 5jecoijd man’s i^ezants^ 
namely the 285, are ^ of the 360. And the third man h bezants, namely 296« 
are ^ of the 360. And the fourth nian^s bezants, naruely 315., are g of the 360, 
And thus you find we took the parts by the abm'ewTittcn metluMl. Aud Wause 
tfu’ hr^t has of the 360, and towards having tlie jirice of the home be takes 
from the second ^ of his bezants, be takes from him J uf of the 360, and | 
of ^ b* of the 360; this ~ ^ added with uiakeht of 36<1 tiubiracted 
frutn 360^ imd because in the hndiiijg the bezants of the horse tlie prcalurt of the 
numbers which are m'er the fractions, namely 1, is subtracted from tiu* prcxluci 
of the nurabeni wfiicli are under the fracikans, 359 bezants are iiad for tlie price 
of the horse. [p234j 
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[On #Viar Vaj(fs.| 

This problem is now presented hi w^hich one has 4 %'Hses, the hist of u4ik'h holds 
I of tlie second aJMi ^ of the third.Tile necrond hokis | of the third niid ;5 of the 
fourth. The tliird holds | of the fourth and g of the hrst. The fourth holds ^ of 
the first and ^ of the second, llie first vase tiolds 264 meters, the second 285, 
the third 296, and the fourth 315. 


The Finding o/ ihe Propoiiiati of the. JFirjf 
To the Second m. a 5 Man Problem^ 


And let there be five men, the first of w*hom towards the purchase of a horse 
takes from tlie second man | of his iiezaiits. The Hdtxnid takes from the third 
f. The third man takes froiii the fourth Thf? fourth takes from the fifth g. 
And tlie fifth takes from the first And you wish to know in w^hnt proportloD 
the bezants of <uje of them arc to tlio braants of the following. Indeed you 
in order by the abm-ewriticn method w^hat parts the tjezantH of cHich are of the 
bezants of the two following. Tlie first uian^a bezants arc ^ of the second^n and 
^ of the third'll bezants. The second man's ate J cf the third's and | of the 
fourth's bezants. 'Fhe third man’s are | of the fourth's uud | of the fifth's 
bezants. The fourth’s are | of the fifth’s bezants anti I of the first's bmumts. 
And the fifth man’s bezauta are | of (he first's bezants aud ^ of the second’s 
bezants. Indeed as we said, the first’s l^^zants are ^ of the set^oiid’s btizants and 
f of the tliird's bezants. Tnily the third’s bezants are ^ uf the fourtlt’a la’Zimts 
and g of the fifth’s bezants; therefore j of the tliird's bezants m | of the fourth’s 
bezants and ^ of the fifth’s bezants; therefore the first riiaiTs l^ezants are § of 
the second’s bezants and | of tlie fuurth’s bezants and ^ of the fifth’s bezants. 
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IrKiend nU of the fourth nian'ii bezants are | of the fifth’s wid ^ of the 

first’s bezajiis. Therphire ^ of the fourth’^ bezaiitH ia of the fifth'* bezants 
fiud ^ of the firstV bezAiit);. Therelbre the first man’s be^aUlN nte | nf the 
second man’s hexants and namelv of the fifth mim's bezants and ^ 
of bts own iHrxanta. If ^ < J the first 'h bezants is erunmnuly KiihtrACtedt thSi 
^ of the first’s hezajits will be | of the second’s and ^ of the fifth’s bezants, 
liideed all of the fifth marr* besanis are ^ of the fItsCs besets and | of the 
second's bezants. Therefore ^ of the fifth’s bezants are ^ of the first's bezants 
and ^ of the second's bezants^ therefbre ^ of the first rnan’s tiezants are 
namely of tlir sKCond'si and ^ of his own bezanta. If the ^ of the fii^ 
man's bezants are coniiiionly sulitracted, then of the first’s bezants wilt 
be ^ of the secomfs liezaiita. And in the same way you ran find In orda" 
the proportion of the others with which >00 w^U be able to use the 
abo\v«rtttefi nwthod. w'birb method in fiw otJter men we shall recite t>elow; 
the first of the aliovewritteii men Ims iiHiee^l 1S55 b«74uits. The secotkd haa 
1998 henurtK. The tbirrl 2U92 bezants. The fourth 2145 Ijezanls. J he fifth 215G 
bezants. Arid ibe price of the horse is 2521 iK-zaiifs. 
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.4nut/ier ProfcVcm on Ftvf Men. 


Also there are fi\T aJid tin? first takes from the seccwl j of his bezants. 
Ami tin' mxxjnd takes fmni the third The ihird tabes from the fourth 
The fourth tiikeri from tltc fifth And the fifth talers* fmen the first The 
detailtj of the inkiziK lux' written in order thus: ^ ^ ^ | And all of the iiirmber 
which are under tin' fructioii an^ mnhiphed tojcether; there will be 5T1J57, As the 
number of men is (hIiI. rlie product of the inmdierTi whkh are over the friirtinos 
is added to this, that is thc' 2 tiiiu.^ the <\ timew tlje 5 lUnea the fi; tliere will Ik 
58977 which is had (or the price of the horse. And us tlje first inan's bezants 
are had. the upper nunilier of the fraction of the lakingFi is subtracted from the 
tower umiiber of the muiic fraction. tJiat is tire 2 from the 3; there remains 1, 
and it is multiplied hy tlie 7; there will be 7 to which you odd the ptoditct of 
the 2 and the 4: ilwre will be IS vlmli ywi rnu]li|ily by tize 11: there wilil be 
165 from which ytuj subtract the product of tho 2 ajul the 1 and tlie S; there 
remains 125 thai you multiply b>' the 13; there will be 1625 to whkh ytui add 
[p235] the proditet td the 2 and the 4 and ttu* 5 and the 6: thete will be I86S 
that ia multipUe<l by ch#' 19; there will be 35135, ai>d the first num has this 
many. Also you Bubtracl the 1 that is ovtpt the 7 from tlie T; there mmalns 3 
ttiai >ou multiiily Ivy tlx^ ll; tls'rc will lie 33 to wliith you add the product of 
tite 4 mid the S; (liert* wiJ] be -53 that you tniiJttply by the 13; tliece will be 689 
from whk'h >ou ifubtract the prodiici of tlie 4 and the 6 and the 6. thar Is 129t 
there remains 569 tlmt you multiply by the 18: there will be 19811 to whidi 
>THj add the product of the -1 mid the 5 and the 6 and the 8, that is 960; there 
will Ik ilTTl that jou multipty hy the 3: there will be 35313, and the siemud 
has this many. Also >ou subtract tl»e 5 from tlie 11; there retnaiiut 6 that you 
multiply b)' the 13; there will be 78 to vrhich add tlie product of the S and 
the 6; there wUJ be llW that you multiply by the 19; there wdi be 2U52 fmni 
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wliidi you subtract the product of the 5 and the 6 and the 8 , that Ls 211); there 
remains 1 B 12 that yon multiply hy the iJ; there will be r>4i!)(i to which you add 
the product of the >? and the 6 and the 8 , that b 481h there will lie 591(1 that 
you multiply hy the 7; there will be 41412^ aud the third haa thbi many. Abd 
if frtiiii the fourth atul the tifth amjrding lo the given ami shown material you 
wrill strive to solve, then you will find that the fourth man has be^timts^ 

and the fifth has -HftST* and thus you will be able to rlo for tuany, 

AnofAer Proft/rm on //// Xfen, 


‘lYuly let there he 4 men. «uid tin* first man tahes from the second the 
second man takes from the third I he third man takes from the fourth 
and the fourth man from the first takes f of the 1 5 you make ami of the 
II yem make and tmt of the || you make || aLsf> of the yon make 
and you will operate afterwards nerording to that w'hich wt taught above, and 
>-011 find the first to have 17fi7-i, the s^Tond 200772, the third 2nr>82fl> the fourth 
2,48830. and the price of the horse to be 29339L 

fJrj T'u.'O Men and Two Hoiaett by the Proporhnn Method, 
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Two men having liezajits fiiul two horses ftir sale, the siwtind of whit’ll is 
worth 2 bezants more than the price of the first. Anci the first man with his 
bezants, and having | of the serxind imurs iMvants, projwises to buy the first 
lior«*. Truly the sp(s>nii man, having founh of the firsib bcvantsi prti[u»M^ to 
buy the second hurse. and alJ of thes<- are maffe with integral numlaTS- Ihe 
price of each horse is wught and hfw many beKaiits each tman lias. Rei’ause 
the first W'ith | of the second's bezants has the price of the firat horse, iind the 
secfiinl with fourth of the firstb bezants has the price of the second horse, then 
the first with | of the second's bezants has 2 fewer than the iiecond with | of the 
first's tiezants- W'hcni'e if | of the second's Ix’iiiatits arc subtflitted from both 
amounts, then the first will ha^'e 2 liezaitts less than ^ *.if the second's huvauta 
and I of his own bezants. ThereFurf! if also from both is subtracted fourth of 
the fimt's bezttjjts, tiieu | of tlie first's bei^ajits will remain 2 fewer thiui ^ of 
the sccond^s bezants. 1 ’here fore you will find twxi nundjcrs for which ^ of one 
Ls 2 Je^fs than | of tln^ other; this is iudet^j the melhud to find them: you take 
I nf any nuiul^r which is integrally divideti by 1 to w'hlch you will add the 2 ; 
there results a numlier wiiich is mtegraliy divided by the 2 that is over tlitc 3 
of the ami this nmiriliier is 8 ; tu ^ uf this, namely (i, you add the 2 by w'htch 
two third of the secxind^s bezants exceed j of the first's bezants: there will be 
and this S is | of miutlier integral number that you find when yim nndtiply 
half of the 8 , namely 1, by the 3; therefore the number is 12, and bi?cunse | of 
I he 8 is 2 less I him | of tin* 12, the first man has 8 bezants, nml the set:ond 12, 
uf whicli I, ttaunelv 1 , mided to the 8 vielibt 12 for the price of the first lionw; t« 
it the 2 is added yielding 11 for the price of the stecYjnfL Afro IxTause J of 16, 
namely' 12 , fr 2 less than ^ of 21 , the first inan frtii Itavi^ 1)1 iMJzantK. suid ihf^ 
second 21 bezants. And the firnt horse is worth 23. the second 25. And thus 
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eiin l}A\‘e itiAtiiy number^i }p236] fur the of eiirh there are 

without end whkii 8 X 1 ' in the said proportion, niimeJy n'ith | of one 2 leas thau 
I of the othe.r [20|. AihI if the prire of thr Kerond horse is 3 pUis the pric'e uf 
the first, ftien you can find two numbers for which | of one Ls 3 less than | of 
the other; tJwsie mimlwm an- simiUrly wUhniit end. of which one is. 20 and the 
other 27; therefore the first h&s 20 bezants wjui the other 27, .\iid tlic price of 
the first hoDtp is 29, mid the second 32. 
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On Tkrre Men and Three Horses, 
irAcn Cine Takra from Another in Order 
Aeconfirig to o Hute of Proportwn, 


Abo there me three men and similarly threi^ ]>orses fox which tlie is 

worth 2 more than tlie first. And tlie third b worth 3 more than the sdeund. 
iiaiiielv 5 nmre thiiii the first. And the first man with ^ of the second^ht bezants 
has the price of the firnt liorso. ArirJ the second with ^ ^the third's iM^zarits Kaji 
the price of tbi- iwcoijri liorse. .4ml the third with of the first's i^c^nuts lias the 
price of the third Imrse. The bezants of enrh uian and each lun-ae will he sought 
in inteKers: becaiL'se the first with | of the seeond^s bezants has itie price of the 
finit horw, and the -Hecond with fourth of the thirtfs bezants has the price of the 
second hoT>»r, then llte first niaifs bezants with ^ of the second’s bezants are 2 
h-wi'r than | of the tbird^s with the second mun^s bezants. TJierefore 

ilie first uiaii^M iHFzantH are 2 fewer than ^ of the si^ond's bt*zant44 and ^ of the 
third'K bc 74 mti». Also bernuse the ficcniifl with ^ of the iJiird’s bezants has tiu' 
price of the second horai!, and the third man with | of the fir»l*8 Ix'zaiits has tJie 
price of the thirfi then the serorKl inati with ^ of t]ie thir^ira l>ezants lias 

3 fewx^r than the third iiian with ^ of the finst’s }>ezftms. I'hui the second maifs 
l>ezants are 3 fewi-r than ^ of the third's hcvjLiits and | of the first^8 bezants. 
That is. there are 3 fewer thmi ^ of the third’s bczojitA and ^ of tlie first’s 
l>ezants. .^khiji the third iiom with ^ of the first’s bezants has tfie price of tlie 
third horse, and tlic fijrst tUAii with ^ of tlie secund^a liezants has the pric 4 :' of 
iIk' first horse; therefore the tfiird inan with ^ of tlie first’s bezants lias 5 more 
than tlie first with ^ of the secomf's bezants. Whence the thud man’s l>ezants 
are 5 more tfimi | of the first's f>ezaut£ and ^ of the secood^s braants-r thb 
known, you therefore strii'e U> find the ptuporlioti that the first man's bezanta 
ha^T to the aetxiiid's bezants. Indeed tfic first’s iiezauts axe 2 fewer than | of 
the secomre liezaiita and ^ of the third mmi’a iMr/anla. And iiemise the third 
man’s li^'zants arc 5 more thjin ^ of ijie first’s bezants and third of tlw second 'k 
bezants, then ^ uf the iftird mnn's bezants la ^1 more than of the second's 
liezfttits mni | of the first’s bezaiit^; thus the first innn’s Ijffisants are 2 fewer 
than j of the second nmn'K iiezatits uiid rq<we than | nf his own and ^ of 
the Hecontl'fl l>ezants. Therefore from tin' 2 the is jiubtracted" the first man’s 
bezaciTs will retuniri ^ of a bi=7!nnl li'ss tlian | and of the second man. astd 
^ of hifi own lieziuits; tini.s | of llie first uiau’a iiezants are J of a bezant lesi 
than 3 and namely q, <pf the second’s la^anta. Wlumce if two numbers are 
found for which | <jf one U J lews tiuiii | of the bezants of the other,, you will 
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have the bezants of the first anri second men which numbers you find tfuLs: | of 
the abovewritteu bezants are divided b>' 3 so that another fraction Is not made 
from the three quarters; you find a number for which | is ititegrally divided by 
3) and the number will be 15 of wluch | is 12; la tfiis you add the there 
will be ^12, Eitid ^12 Ls ^ of aiiatlier iiitegraJ number w'hich you fitid to Ik* IT; 
then you. multiply the Jl2 by L ^tid divide by 3; therefore the first man has 
15 lieznnts^ arid tiie seeoiuJ 17. Tfie third wdll have 17^ an integer that he takt»i 
fi-oin the first. Whence you find another two numbers [p237] for which | of one 
is ^ less than ^ of the other^ aiid the secutid number is Integrally divided by 
3, and there will be 3d and 33; therefore the first has 31) and the setxmd 33 of 
ivhich namely IL .^tiu add to the 30 yielding 41 bezants for the price of the 
first horse; to jt jou }%dil 2 bezant.'^ there W'ill lie 43 iiezants for the pricre of the 
MTCond horse. And because the second man with | of the third iiuurs bezants 
has the price of the second horse, namely 43, then the difference between the 33 
and the 43, namely 10, will be j of the third man’s bezants. Therefore the third 
man has 40 bezants to whidi js added ^ of the irezants of the first man. namely 
30, yielding 46 bezants for the pru'e of the third horse, ^ou can indeed liave 
many numbers for their bezaiita as there an* mimberH w^iihout end Tor wliich ^ 
of one i.H ^ |es.s than | uf the other. And the second horse is worth 2 more tiiali 
the first, as We said, and the third is worth 1 plus the second, namely fi plus 
the first. You will fiitd with the abovewTltten disposed of, that of I he lK>zarits 
of the first is ^ less than | of the Irezants of the other; if you wish to have the 
rule of this thing, the tliird horse U wijrtli G more than the first, the first main 
5, the second G, the third 12, the first horse T, the seciUul 9* the third 13, Von 
consider hovr much the second man takf?s from the third; he takes indeed from 
him; for this* ^ you take ^ of the fi by wdiieh the price of the third horse exceeils 
the price of the first; tliere wiH be yl which you subtract frrnn the 2 by which 
the price uf the second horse exceeds the price of the first; there wdll remain 
the ^ by w'hich | of the second’ bezants exceetl | of the IjezaJits of the first, 
la tliis proportion ;rou can find many integral numbers of which the first are 5 
and fi from which ^^uu find that the third man ha±3 12 iiezatils, ^nid the price of 
the first hoiso is 7, the second! 9, the third IS. And the price of the third horse 
will exceed the price of the first by S bezants, as ^ of the 8,. namely 2, will be 
subtracted from the 2 Ivy which the [irire of the sciond Itorse exmxjs the price 
of the first; | of the bezants of the first man will rernmn ns moiiy as ^ of the 
bezants of the second. Thrreftirt' the first will liave 45* the .second 48. and the 
price of the first horse Is CL and the third man will have fiC), and the price of 
the second horse is 63, and the third is 69. 

Again if the price of the third horse will exceed the price of the first horse 
by lU Iwzants, then as ^ of it. namely ^2, is | more than the 2 by w'hirh the 
second Imrse excee^is the first, | of the Irezanis of the first will lie 3 n bezant 
more than ^ of the bezants of the second. Yon cun find many integral iniml:>erH 
in this proportion of winch 40 and -12 hjt- iH>me: therefore the first man has 40, 
the SKDud 42, the third 56* And the first horse wfill be worth 54. the second 
56, tin* tliird frl. Indeed in this proldem if >1011 will ask how the solution can be 
hindered, then you will be able to add that if the third man has the price of the 
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mwwi l»on$e. tlitii this problem ciuiiwT sxilvTii br>' myinbet^ otlwr than the 
above«Titti^n oiim. 


On Four Men and Four HorarA by tfir. Satnf Method of Proportion 


Al‘*u ttH^re HTT -1 fn(?ii amt 1 l(or*«, amt tlie first iiuui with of the %-cuchIV 
lM*xanLs bu>'% the firtt borac. and the Tiocaad with ^ uf th<r third's besomta buys 
the iirrand horMc\ Am) itut tbtnl with ^ of the fourth^s betoiits huya the third 
bomi]. And tfie (uiiMh with ^ of the l>«CAnts bm’s the Cniirth borw. and the 
hMond horse its worth 2 Larzants iiKire than the first; tku> third b wtirth 3 heEaula 
iiMwe tiinn tlie aerond, inundy IS pins the first. Ttie fourth 5 bezants more than 
the third, tianidy tO t>czAnt;} plus the first. If actordiiiji^ to (he posing of the 
takings^ and arrordioK to tbe price of tlbc borsoA^ >'uu krtow how to consider 
In' the abcA'ewrttten method, (hen >taj find that the first has 2 bezants fewer 
than fjf th«‘ !>C'<'uU4rs, a(id ^ uf ttK* tliinf's b4>^tits. Ami t)^ si.ttMid hn.4 J 
of the thlrd'H bezniiLs, ruhl ^ of the fiiirtirs liezamts inlmia 3 liezaiils, ntirl the 
tJiini has f of th(' fourth's bc^nts. mh) 1 of the firm's Iri^zaJits minus h bezauts. 
.AihL tfjc fotinb has tO lM.Tzntit4i iiforr.’ tliHii | ip23A} iif itte finK tiuuv aitd | *:i the 
spTond. And hcrau.He tbe first has 2 U’wt t)w«i ^ of the second, and ^ of tbe thirirz 
lyezants. wv. retlucr Ui*' ;][ «f the thir*lV fyeuintH into pcjrtmjts of the fourth atwi 
fiivt man- tnch'^Ml aJ) of (he bezmits uf the ihircf man are h Wztujts fewer tlian 
of line fourth^s jiiH) sixth uf the first's tH^xajits; thus | uf tlie third'a bezatilx bt ti 
hiitrth part of the bt^ajiTH^ iianwly lj„ ihat is fowir>r than a Tmirtb part of | uf 
ilw fourth's iilnl h fuuith pan of sixth of the firstV liexantN: ibereftire 

the first huui'h bezants fuv 2 bezants fewer than ^ uf the sreuLul'K brpwtts. and 
|l fewer ihaii | of (i»e foorth^s liramnb', ami ^ of bia iwni liezants: (berefore 
if ^ uf tbe fifiKt's iw^Zanlb is common subtracted, then ^ <tf the firsi's hezail1.H 
will he ^3 fewer than ^ of tbe iscoond'f) liezants, and | uf the fourth « bezauta: 
vs)ii rrdiire ^ of tbe i^ezazits into parts of tlir first and the second a^in. indeed 
the biurth imui'a fa’zania are 10 bezanth mure lluui | of the ficiM'* liexAias. niul 
of tlie scrund's bezants; therefore ^ of the fuiinh’s brzant^i is 2 bezauts more 
than ^ of tbe first's bezants, anc) ^ of (he aec^jncls bexanta: therefore id 
the fimt man's i>rxai|.ia are |3 fewer and 2 ia'ZAUla imire tliiui J,, inunely ji, 
of the secand's bezants, and ^ uf his iwm iiesuints. W^benee the 2 bezantH arr 
Hubtrarted from the ^3 tiraants, ami ^ ul the first "a hezaiita htun the ^ of the 
bezants of it ; aial tiie ^ of the first inJur* bezants will rr<niain as many an 4if 
thf r^Miijiii'a fo'Zjitits jnlnus ^1 bezants- lluiii Htitl two iitnnlH'rs for W'hJch 
of uj»e is f I less thmi of the othf*r; first >ii>u find a nuiidyer of whieb yvni 
take IJ, and to it viaj w ifi a^ J) makitiK an ifiifgraJ number wliirh is ijitegralty 
ilividei) b\' 11+ mid this niiniiyer will h*' 54 uf wtiich ^ ta J42 to wlucb ^1 is 
aiiikNl makiug 44 of whicli ^ » 4: >t*»u umltiply bj- (hr 15 yiehiing 6(1 for iIh‘ 
utber ijiittibf‘r; tberefure tfa* first ntaii biu^ 54 b^vants and tin' sectmd 60: of it 
utie third, rumu'ly 2U, mhlid Co the 3 *k*hlA 74 for the i^f tbe first hurMe; 

this searrh fiml tlN* thirrt mail's j|»ezntil.N ti» Ih^ &1+ aiul die fi>iirt]i 75, tfo* 
(irire of die secunil horse 7C, the third 79+ the fourth ifj. .And >tiu note that 
if I <if the 10 Iwsants by which the priee of the fourth huTHe exomts thi' price 
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cif first is «X|ua] to the alMJVi^written Wzaiits, tbciL of tiio Br&t 

tunti% n'ni.ftin ns tiiiuiy ns || of tlto Mfl-ijild iiinxi's be^nllts, and If ^ of 

it b (nor? titan th^ said that b in the posing of sotue utlier siinllAr problem 
some immber gtenicr (turn IQ wilt fidl In the place of tlip 10, of w^hidi ^ nt it 
is more tluui the j3, then ^ of tlie be/anLs of the Jirsi will rciimin ns jiumy as 

of the bezants of the si'cond, and plus this number which has J of it greater 
than the nforcHnid ^3 bezants. 

On Ftt'c iUfn ami thr Same Sumher of //nrjcj 
Accordinq to the Same- Rulr, 

Also there are five men niid sitiiilitr])' five liorsc^. And the first man t.okiey 
from the second | of hb bezants, the sectnid man from the third tfie tliird 
man from the fourth the fourth man, from the fifth ^uid the fifth majt from 
ilie first I, And tlius tlic first mnu buvs tlie first horse, the second man, the 

I >■ 

seroiid horse wiiicti i» worth 2 bezants mon,+ than the fijsl. And the third nmHi 
the tliird horse which is worth 3 bezant* pins the prits» of the sfx:ond. And the 
fourth buy^ii tlw fourth Iwrst^ whirrh b wrnih 5 ij^izsiu* pliui the third. And the 
fifth man buys the fifth horse wdiit'h is worth 7 t>ezauts phLs tlie founh, uatiiely 
17 bezant* plia the first* Yeti indml find in the dentotiHUatcd order hoft‘ tJie 
first‘s iMT/anls are 2 bezants fewor than ^ tif the second’s* and { of the third'si 
bezants. And how' the actoiid^s are 3 few¥r than | of the third’s, anrJ | of the 
fourth’s bezjLntA, mul htrar the third imui^ Ar*‘ still 5 iH'juLjiLs fewv^r tiiaii 

f of the fourth's btsants and j of the fifth's iie/jints, otml how the foitrth uiairs 
bezants are still 7 bezants fewer tlum g of the fifth’s l>cza]itJ^ and i of the first's 
1r>«uints. And how the fifth man's ijrt*5!atits are 17 bt'ziuu* iium; [1)239] titan § of 
the first’s heznnts and ^ of the sertnid’s bezants; tlieii >*011 will strive to reduce 
I of tlie tliird's l>ezajils intti tract ions of the iH'zaiits of ibf firsit iord secuud. 
ludeiHi all of the third man's iKsiurt* are & few’er than | of the fourth's liezants 
and i of tlic fifth’s bezants, nuus \ of the third's Ijczautn are J1 few'iT thaii 
4 of tlic fourth’s and ^ of the fifth's bfv^ints; therefore the first mml's Ijezjuits 
are 2 and Jl fewnif tliiin | of the second’s and J of the fourth's and of the 
fifth's; that is, the first man's be^zauts are J3 fewer than ^ of the second, and 5 
of the fourth* and ^ of the fifth, indeed ^1 of the fourth man's iHrzonts ore 7 
fewer thaji j of the fifth's bezajus and | of the first's bezants; tlwrefote ^ of the 
fourth's I^PzanU) ore 11 fewer tlum ^ of the fifth man's mid ^ of tlie firt$t 11 urn's 
bczanla: iherrfoir the first miui’s btizaiita ore |3 and ^1, namely ^4 few'pr than 
I of the second man's bozAiits and ^ mid of the fifth tnaifs lH‘'zants and of 
his oW'n bt.*zants. Therefuri' if ^ of the first’s Ik-ziuiis ys couuiionly subtrai^ed, 
then ^ of the first’s beszonts w'ill be ^4 bezants fewier than ^ of the Hccond's 
bezmits anil of tlie fifth’s bezants. And I because nil of the fifth man's lH?.ants 
are IT more than I of the Erst man's bezants and ^ of the soctmd man's bezants* 
tlie fifth man's bezants will lx* ^ of IT bezants* uAiuely ^3, more ihnii of 
I of the firjtt'# and ^ of tliird of the second mail's l>eiuuits. And ^ of S of the 
first jnati's bezants are ^ of it, and of ^ of thi' set ond man's bezants are 
^ of itn Tlnipi of tlx* first num's k>ezan[s ai^ ^4 frrwrt thnn ^ of the i^r?t'oiid 
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mnri'^ lie/ants lyjd ||3 mn^rc lIluu ^ of the t>esuuitH af itself ndded to ^ of the 
man's bestants:; iherefuiv ^ the fist'd bte^antJ ajp .Huhtractwl ftoiii ^ 
of the bc 7 j«its of itself; there w'itl remmii of h. which fio is 5 ^ fewer thoji 
And ^3 more than ^ of the second'. I'hus ^3 is snbtrwtffl from ^4: there 
remniiis Uiercfore of the lirni iimirb htl' ^1 frw'er thuti ^ 

of the stvMJfJ's bc'zants- Tlieieforp for the bezants of llie first othi tiecemd men 
two niijnbcrs ore found for ivhich of one is ^1 hsm than ^ of the othcr^ 
Alid they will tn* nJtd 1713 which ore fuiind thust nnct becninte of tine 
i« 1^1 less than ^ of othtft, the mtndieT of w'lijcJi ||i is taken and 
iff added to, must be a number which ta integraJly dhnd^ by the 53; you can 
fiml this inindter otdy b>' seeking iminluTS which hcc even integeni and part*i. of 
the MO, Auri bccAUHC to of Ji orw must add b the grcfilest number was 
Found by w'hich iJie Mil und the 120 ore integrally dividf^d: this uuuibcr is 20 
which ^ uu divKle into the 1-lOi the qiKitient will lie 7 with which >ou begin to 
find ijic Abovewricten iimnben; minicly vnm |uit tlie first nuiidier to he 7, 
of which is nne iwcniieth of 111+ os llie 7 te a twcutieth part of the MO; indeed 
the twentieth jiart of ihe 1 U is frfun whicli you make a niidtiple of tite 
And is such n twentieih; therefore ^ w tiext yon divide ^1+ namely 
by tbt^ fi3 m that vtiu know that whicJi remains frmn this division; the 133 
dis'iihsi hy tin- 53; tln’fe remairw 2 " which you pniKtrnrl from the 53 leaving 
26. am I the total inibit exceed of the number which wu will jeit in portions 
id the ftrst. WTienee you divide the pu»L‘<L by the 7 for the firtn nund>er+ 
iiivnu'ly the ^ Ijj^ the 53. seeing w'luit nunuius fn^iri the divisiuri- Indeed .'fO 
rettuiius. and this 30. as it b not the 2G as it mufft be. >tui put in purtiuns of 
the first nimi another 7 in addition to the prior 7, of whkb >xki lake |^: there 
will lie double the ^ w^hich divkleri hy the 53 kaw'S rhuihle the 30+ namely 60; 
this 64J divkled bj’ the 53 leaves 7+ iirul as it Ls not 26. >011 will triple the 30. nr 
\t)U will quadruple it. or you will multiply it by 5, or by i«ame other number up 
to iIh' 53 uutil 26 rrmairts; therefore you will niultij:^.v the 30 by IS; there will 
bo 450 wrhich dividrsl In' itie 53 U-avit.-j> 26 [p210] as it Hhr>idtl; therefore you put 
for the niiiouui of the (init number fifteen times the 7 , namely 105 of which you 
take 1 ^. luuuely fifteen t.ijijc» ^5 that Is lUtd add it to ilie ^ 1 ; there 
will bt‘ ^!vl that you divide by the 53; results which you nmltirdy liy 72 
thiffl' the product of tiie I and the 72 is 72* and the product of the iuaJ the 
72 Ls Hs 72 i.s | of r2b; therefore the prcxluri of and the 72 is stevonty-one 

times uaiucly 213 fifths, that b |42 wiiich is iidded to the 72 yudding Jil l 
for tlH*^ niirnher^ ns this iiumlier b not mi integer ns it nutst be, wr put 

7 jind 7 up to wiieii wi' hiuie ilw' stxoiid uuniber an iniegtr, Wljence if we juld 
7 once to iJw^ 105, tljeii ihcr*' will rcuiniii from of rite 7. as wx' said Indure, 
when liividetl l>y tlie 53, TlM^refori! if to the afiTTr^niri lUi> we juit twice 7. 
then there *m rejiiaiit twice 30 from the flivbfluii of of the H by' the 53, 
Tlirrefore from triple aouuj there will rtiiuuii three tiinm 30. anri as one iiefHlii 
something else to remain From the divbioii. to the Jlio you put tifih-ihree times 
the 7* tumielv 371+ and thus you w'ill IlaNi'I' for tlie number 470- And j«< 
of the 470 will be added to the ^jl. and ^ of it miiltiplied Iw the 72, and as 
this (ha's not make an integral nundxr, agiuii nae must tidd to the 476 the 371 
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oare and twice and tip lo the nutiiber f»r whidi of it added to ^ 1. and ^ 
of it uiultipUtd by the 72 makes the iiitegraJ nuinbet. Whence if to the ’JT6 yoo 
will add three litnea the 371,, namely 1113, there reaulta 1589 of whicli of 
it added to ;^L and ^ of it you multiply b>^ 72, titere rejiulLs for the siecoiid 
itumfjer 1713: therefore the first man ha# 1589 and the secoiKJ 1713 of which a 
third parlf namely 571, added to the first inan's bcsianis. naitiely to the 1589. 
results in 2160 for the price of the first horse: therefore the prit?e of the se^'onej 
liorse will be 2162. also the price of the third 2165; the price of the fourth 2170. 
the price of the fifth 2177. And the third mini will ha^e 1796* the fourth 1845, 
the fifth 19511 

Another Method in WAjch Each Xfoii Takes in Order 
from Two Men; a Problem of four Men ond One Morse. 

Four men havitig bezants wish to buy a hurse: the first takes from the secomL 
and tliird Tlie second takcsi from the third and fourth rbe third 
from the finirlh mid first ALs<i the fourth steelcB from the first and second j| of 
their berAnta. and thus each man prop-oscjj to buy the horse. Because the first 
with of thfC bwojits of the second mid thifxl men prufMujcs to buy the horse, as 
the second with ^ of the bezants of the third mid tfie fourth, mid as the tliird 
nuui with I of the l>ezant# of the fourth and the first, and as the fourth with 
^ of the besEJints of the first hjkI wnrondj then the first with ^ of the liezants 
of the second and the third has as many hczajrts fia the 9 (*eund with ^ of the 
liczants of tfio third atid the fourth* and its niatJiy be/atibt n# the third with ^ 
of the besants of the fourth and tJic firsts aud os many ns the fourth with ^ of 
the lH:>£ants of the first and tlte Necoiid. Aud also, because the first with tJiiixJ 
of the bezants of the second and the third has as mujiy as the second with j 
of the bezants of the third and fourth, if frotu the secoiid is subtracted ^ of hiu 
liezants, then tlte first with | of the bezants of llie third will renialn eciuaJ to 
j of the bezants of the second with ^ of the bezajits of the third and fourth. 
Wltence if ’J of the Wanis of tJie third are subtractCNil, then tlie first with -jL 
of the bezants of the third will remain equal ^ of the bezants of the third 
with ^ of the bezants of the fourth. SuiuJorly by the same ineEuis you find the 
second man with ^ of the bezants of the fourth to have os many as | of the 
tliird witJi ^ of the bezants of the first. And still jxm find the tlurtl man with 
^ of the bMAiits of the first to hatt* as many as | of the fourth Imm with | of 
till' bezants of the second. Abio liecauHe the fourth with ^ nf the bezants [p24lj 
of the first and the scrond has as maiiy^ as the first with ^ of the bezants of 
the seotind and third. If from the first m^e subtracted g uf its bezaiits, then the 
fourth with ^ nf the liezants of the second will remain equal to | of tlie Infant# 
of the first anri ^ of the bezants of the second and third. i‘herefi>re if from ^ of 
the bezants of the second are subtracted | of its bezants* then the fourth man 
will remains inpial to | of the bczatits of lIh^ first and of the liezants of ilie 
second and | of the bezants of the thirri. Again because the hrst with ^ of the 
tbird^^ bezants Jia.s oa many as | of the second’a besants and \ of the fourth s 
liezants, this | of the fourth's bezants reduce Into [jorts of the first and second 
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tbtii: Ijecauiie aJl of the bezants of the fourth man are | of the bezants 
an4 of the 9(?cDiici’$ bes^auts and third of the third's bezants, then futirih of the 
fourth man a t>e7aiits is fourth of |, namely of the first’s bezants and of 
the second's beKwii;3* ntxmely and fourth of third, namely of tiie thlrd^s 
bczatits; therefore, the Srsrt man’s hezAnia with ^ of the third's bezants arc | 
and ^ of the second’s bezanta and ^ of the thill’s bezants and ^ of his own 
liczaiits: whence, if from both paita b suhtr/icted ^ of the third's bezants and 
^ of the first’s beziuUs, then ^ of the Bratb IjezanU will reiiuiiii ec^ual tf> ^ 
namely jj, of the second's bezants. Therefore two numbers are found so that 
^ of one is ^ of the other, and they will lie 17 and 19; therefore the first inan''s 
bezants are to the serond's bezants in the proportion 17 to 19; neit in order 
that >xm find the propc^rtion timt the first or .second has to tlie third's bezants, 
you will consider how the first with | of tlm bezants: of the second and third 
man are an many ns the third umn'6 b^/atits with | of the bezants of the fourth 
and firstr as w demonstrated above; therefore if third of tfie third's bezants 
and fifth of the firKt^s liezants are commonly subtracted, then | of the firtit's 
bezants with ^ of the Hpcond's bezants will remah] e^fiinl to | of the bezants of 
the third and | of the foiirth’s liexants. Munxjver it is sfiown that the fourth 
man's bezants arc ^ of the first’s Ijeizaiit.H ajid | of tlK‘ second’s bezants and | 
of the third’s bezants; therefore | of the hHirth's bezants are ^ nf namely 
of tire firstand tihiiieiy of the setoud's l>emiits, and fifth of third, 
namely of tlie third's l>4>zaiits. And bwaase | of the tldrd^s U'/ants with 
I of the fourtirs bezants are as ninnv as i of the first’s bezants with d of the 
second’s bezantH. | of tilt' third^H iMr/jmt.s and g of the first’s Ix'zants and ^ of 
the second's bezants and of his own liezantit. namely the third’s* ore ns many 
ait ^ of the first’s bezants mni ^ of llie At'orid’s bezants. 'iVuJy of the third’* 
liezantj? are of the third's l^zants. Thus of the third’s l^ezanty and ^ of 
the first's bezants and ^ of the semnd^s bdzaiit±* am ns miuiy ns | of tfie first's 
bezants and 5 nf Uie second's beianU. Themfoee if J of the firm a iiezanta are 
subtracted &0111 | of the first’s bezants, then will remain, SimsLarlv if ^ of 
the second s bezajils are subtracted frotn third of tfie st'COtid’s liezant*, tlam ^ 
will remain. Whence of the third's beziuns are of the first’s bezants and 
^ of the second’s bezants. Therefore it is demobstmted tiuit ^ of the first’s 
brants are ^ of the second's bezants. .And liecattse their fraclkins are over the 
same number, namely 24, there will similarly lie 19 part.H of tlu' first’ll tiezants 
to 17 parttJ of tlie M^TJiicrs Liezants. Therefore ^ of the first's bezants are ^ of 
the MHiond's ami lx*causir of the rliird’s Imzants ^ of the first's 

t>ezants, ajnl ^ of the st.^'ornl’s U^zants, simlby-ly of Eltc third 'm Ix^nnUH wnIJ 
be ^ of the ji»econd's l»««mts, and ^ of the second’s bezaut.^i. TYuly ^ and ^ 
of the aecond'a bezants Hjir namely of the second's Ix'zanta; thus H of 
the second's bezants are of the third's bezants. Two numbers are found so 
that ^ of one is of the otbet, and they will be LI and 13; therefore «» 11 is 
to 13 so are the secoml man’s t>ezatits to [p242) tlie third's bezants. Indecrl the 
.second inan'R bezants to tlie firfst’s l^ezaiils are indeed, as 19 \s to 17. Therefore 
three numbers are found .sneh that the first is to the second as the 17 w to the 
19, and the seftyml is to ific tliird as II is to 13; those three nmntMrrs you wdll 
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firxi 187 * 
iiTctmd 209 
third 217 > 
ftnirih 273 
/ior*r 233 


find if >1011 will the finft uumlifr from thf prrj^HPrciun tluii tht' Jt^-rond 

fms to tin- third, mihI thr first qiuuIht of the prupciriiuii tluit the first hah to the 
MK'ondH futmdy iIh? 11 by the 17; there viU be 187 whirli is the first mmibei^ 
next TOu will mukiply tlw* miTiibers from tlw* pru^iortioris. naitieiv the 19 and 
the ll; there will be 209 whieh is the secotKJ tiundier. Af^ain ytm will nntltiijly^ 
thi‘ numbers froru the proportiims. tiiunely the 19 Jimi the 13; tiiere will Im? 247: 
tlwrefore the first uian ha^i 187^ the secuiiil 209, anti the third 247. AihI bec^auw 
tlH'^ fin^ mau takes fhjtn tbe stwotid and thirrl men ^ of their you luld 

tlH> iK'xniits of the.' second an third together^ iiiunely tlie 2tl9 atid the 247; there 
will lie t5fi lieiuuitM of which a third p^irt, niunely 152, ynti »dd to the finit iiumV 
la^xaiits, namely In rhe 187; there will he 330 iHixauta. mul the horse is worth 
thiSi itiJUiY bezAiits. Aj^oin tieraii^e the seciond ivith ^ of tlie beuuiLs of the third 
ainl fourth men projjoeses to Imve 339 iKSEiUits, nonH'ly thi* prico id the horiK'. 
vxiU sul>trM;t the second inaii's l>e«ants From tlie 3,39; lla‘re retuaiuK 130 which 
is one foutlli of tim of the tliirrl onej fourth niCn; theii'fbre ciuadnipli! 

the [3U^ ruuiK'ly 520, is had Ix'iwt'i'n flue third utid fourth iiieji; an the third man 
has 2IT of the 52(1^ the fourth iiinn will hnv'e 273 bezantii which is tlie difference 
lidween the 217 and the 520 besnuils. 


AnntArr U'dp 0/ a Thtyc Mf.n 

Acrortiing to thr AfrlAncf nf T'ro/wjriiofi, 

Tlir*** iiH'ii wish to buy a luirrus llie firf<t and aec^uid jjicii take frenn the 
ihini man inaJ thet’ prnpew* to imy the horse, Abo the second and third 
take from the first i- The thlril oiuf first take from the sei'oud f, Bi‘camie the 
first ftjifl sccockI with \ of tia? third*» b«i 2 ants haw tis rnany as tlw* wcfmd and 
third with ^ of tlie fliat's bezants, muuely the price nf the lmr!4e, if ^ nf the 
first's bezants and 4 of tlw third's bezanta oti^ cuuinioiJv subtracted. tlH'U ^ 
of the first's bf^«uit« and the bezants of the second will remain as many os the 
seftind’s liezants nnd ^ of the thinl’s bezants. Tht'refore if the settmd’s iH^nts 
are coniiiMiiily subtriu^ed, then | t>r the will renioin ilh many jvi | 

ol the tlkird's lM.%auts. A^aiu heeatist* tlie setxind onci third with ^ of the first's 
beiajUs have os tnony as the third and first with | nf the second'^ bezants, if | 
of thr larzaiits of tlir stn.'utid and thiol ajhI 4 of the first's Itezanls iirr oitmuunlv 

4 ' 

subtracted, tlaui ^ of tla.' first's Itezjuita will remain as many aa ^ of the sc^eoiHl's 
iK-zaiits. And ^ ol tJa^ firHt'K lie/^ints an* | of t lM- third's Ij+.'Knnta, Or in ariotlor 
wny, as tlw lliini ^ ui tlie firifl utui iIm* second, then' w'ill n'liiain fi>T him | 
w'hich is tl*e differencr between the sum of ihe iMvania of the iliree men and ibe 
price of the liurHi'i this difference still rciiuuii^ for the* finst os ht‘ gSvre the o*lw;rs 
till* remaiudiT is ^ of tibi own bczAJit-s, Sliuilarly iu; tIk^ se^'mal ^ to 

the finrt anti thirds tbttix: are left | of his o»uj bt^ziurts for the sofiic reniaintjer; 
llaTcfon* t i>f lint first’s tiezantit are pis (luiisv nn 4 Lif the jut oiKrs lHr,taiiCs. and 
an many as 5 of llw thirti'rt Isezanls. as wc “wiid lief ore, Tlterefore you fiinl thrtv 
iiiiinlM*rs siK'ii tiuit J t)f on*" is j of the oiIkt, wnl § of u ihird nunilMT* The J, 
aiul jj posed, ymi w'ill multiply (be 1 tfuit is under tlie 3 by thi.’ 1 thiit is mvr 
thf' 5, and by the 2 that is ewer the 3: ihere will fjc ,32, Also ;iiiti will multiply 
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the 5 by the 3 Hiat is on^'er the 4. ajui by the 2 ih:it is mvr the 3; ilsere mill be 
Aim >xitl will multiply the 3 that tti under the 2 the 4 that is orver the 4, 
ajitl !>>' tlK' 3 tltot is DVFT the 4: there will be 3fi. Ami because tlie 32^ [p243| tlip 
30^ arid the -td hitegraily divisible by 2^ yon divide thtnn E.^' tlie 2 in order 
ttml >xiu have tliem in the HaiaJlr^t tiuuibei^. mtd you will ha\^ 16 b^^zitb for 
tlw* first, 15 twstiuitji for the seruml, mid 2A be/aiifs for the tlrird. Therefore ^ 
of the IH he 7 iints,. nmnely 6^ are added to the lie'^aiits of the fimt and riertuid; 
you will haw 37 biTutnis for the price of the horse. 


Ou Four Xf tn H'Apfi Tu'w Tai'e from One m Otdtr 
Aceordtrig to ikr Sattir \fcthod. 


Also tlfcere are 1111 men. and the fitst and .second lake from the tldrd the 
second and the third take from the fourth The third ami fcnirth take froju 
tin- BiTit the fourth and the first take from the set'ond Decauae the firwi 
and the second with ^ of tlie thlrii^s bezants haw ns many as t lie second luid the 
lliird haw with | of the fuijitb^s bey-ants^ uamply the price uf ihe Ihorse^ if the 
second inan^s bezaiita anil | of tlie third^s liezants are cotnmonly Ffulitmcted, 
then you find the firstbezants to Ik* ^ of tlw third^S bezAntiii nml \ of the 
fourtids IxizajitS- Similarly if you mdll inspect tlie others. find the secontrs 
liezants to be | of the' ronrth^A iH'Zatits alid | id the first^s lie^aittH. atld tlie 
thml’s lieziuits to be ^ of the hraVn Vieziiiits lunl jt of the setmiid^s l>w:aiit4it and 
tlie ftiurtlrs bezants to be i of the second's be/ants, and r. of the third^s bezants. 
Therefore the first's beziuits me. as ftt.' said, g of the third's la''/ants mnl ^ of the 
fourth's bezants. Tridv the rhinrs hi^ants arc ^ of the first's braaiitB puid s of 
the seconds besfatita. Therefore | of the thiril’s la^ZAiits art^ j of | of the first 
bezants^ nHirndy and namely of the secisnd's tiezants; therefore the 
first inmi's bezants nTe ^ of his owii hczants and | of the second's brzmits and 
\ of the fourth's bezants. Therefore if of the first's bt^^aiits are roiiiitaitdy 
subtracted, then ^ of the first's lieziints will reinaiu eciual to | of the Becoiwl'a 
l>ezmits and ^ of the fourth's l>ezjuits, and betause tin' aemnd maii'a lievmits 
are | of the fourth's bezantz^ and ^ of the first's bezmita, and ^ of the f<ecnnd'a 
bezants will be nintlis tjf inuiiely of the fourth'll bezontfi auci ^ of ^ of tlie 
first’s bezants, namely Tlawfore ^ of the firiiU iiian's liezonta indeed me 
J namely thirds of the fnurth'H liezaiits mvi ^ of tin? first's Iwzjitirs. Wlienfr 
if the t>f t he first^8 bezants commonly subtnicted. tlien ^ of the first's 
bezants will reitiahi aa many as third of the fourth’s lieiants, Tlwfrt'fore you fin<l 
two mu libers ao tliat tuutiely (d one ia ^ of the others and they will be 15 
and 20; therefore the first has 15 and the fourth 20. And because the first has 
^ of the third'a bezants mid J of the fourth’s l>ezants. if from the 15 iMzants of 
tlie first man is subtracted ^ of t!u' 20 t.KzanU tlie founli iiian, tiu'n ilien^ 
will reinatri lit for j of tlw^ Imzants of the thinL Therefore tltt' tliird man has 
15 bezants. .And bi’causc the itct.xjud luw* its many aa ^ of tlie fourth's fuzHiits 
and I of the fipHt’s bestantH. >iou take | of the 2U IxzalUs of tlie fourth man, 
namely 15, and you juid it to j of the 15 lyezants nf the first and jmii will have 
IS bezanis for the s^xmd: tlmrefore the 15 beatanis of the fir^t am fukleii to tlie 


firift 15 
aecond Itl 
third 15 
/otirfh 20 
hoTjft 2(i 
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18 bczDJits erf the second: there wiU be 33 to which >ou ndd | of the bezants of 
the third, nwneiy 5: jmu will have 38 for the price of tfiti horse. 

On Fiee Aien and One Hotac irhcn Threie 7’ij^e from One 
Acconting to a fliile of Proportion. 

Again there are five men. Anti the first, second, niui third take from the 
fourth man The Becond, tliird and fourth truJy taJoe from the fifth J, And 
the third, fourth, and fifth take Eri>iii the first J. The fourth, fifth and first 
indeed take from the second L The fifth, finst and siecond truly take bom 
the third and they propose to buy a harse. Because the first, second, and 
third with | of the fourth’s bezanUi bavp as niajiy as the second. tMrd, ujid 
fourth with J of the fifth’s bezants, if the second, third, and J of the fourth’s 
bezants are commotdy itubtracted, then the first will remain equal to [p244J of 
the fourth^s bezants with fifth of Um’ fifth's Wziuits. Lf v-ou viill inapect the 
others, then >iou will find the Hecr'ttid man to hav-e | of the fifth's bexauts, and 
sixth of the first mans’s bezants, and the third to have | of the first’s bezants 
and seventh of the second's bezants, and the fourth | of the seef>ndV t>e7,mits 
and eight of the third’i bezants. And jitiu find sirailiSTly the fifth man to Jiave 
g of the third’s bezants and \ of the fourth’s iHrzanLs And because the first 
mail has | of the fourth’s bezants and fifth of llte fifth's bezants, and the fourth 
has I of the seooad’s tjezauui and eight of the tliirdV bexanta, then J of the 
fourth's bezants will be J gf t of the second and l-j. naraely of the third 
nuut’a bezants, .And because | of S of the second man’s bezants are ^ of his 
ofWi'n bezants: therefore tlie first man has ^ of the second's and ^ of the third's 
and fifth of the fifth’s bezants. And because the ihirfi man's b^anti^ are | of 
tlie first’s bezants and ^ of the second's l>ezaiits, then ^ of the third’s bezatits 
will be ^ of I of the first’s bezants mid ^ ^jf » <>f aecond's beznnts. And 
^ uf I of the first's bezants are ^ of the first’s bezants, ajid ^ of ^ of the 
seviond’s besatiu, iiauiely ^ erf the second’s bexants; therefore the ftrst lias ^ 
and of the second's bracts and ^ of his ovni ijozauta and ~ of the fifth’s 
bezants. 'I’hejvfore if ^ of the first^s fjczantiii are ooitunuuly subtracted, then 
^ of the first’s li^eznnts remain cqud to and ^ of the second’s bezants 
and I of the fifth’s bezants* But “ and “ of the second's bezants ore ^ of 
the second’s bezanis; therefore ^ ^ the first's lH^^a[nts arc of the second’s 
bezants and | of the fifth’s bezants. Again because the second man's bezants 
are | of the fifth's bezants and of the first's beauts, tfien p of the second's 
Ixpzants are ^ of ^ of tlie fifth^s beziuitbi and | of the first's l^ezanta- Anri ^ 
of I of the fifth's bezautfi are ^ erf the fifth's bezants^ and || of ^ of the first's 
beimnts are ^ of the first's bt^ants; thetelbte ^ of the first’s iiezanta are g 
and fifth of the fifth’s, aini ^ of the first man's bezanta: the ^ subtracted from 
§ of the first's bezants ^411 leavT namely j|, of the first Hum’s lyezautfi equal 
to ^ and fifth, namely of the fifth's l^ezmiia- 'riiereforc ymj mill find two 
numbers so timt || of one is ^ of the other; will therefore multiply the 16 
by the 29 and the 40 by the 13, and >x>u will cancel the 8 from both products 
as is possible, and you will have 58 for the first number aud 65 for tlie second. 
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tiaiTjply for the fifth ttiiui's bezAuts. But bc'ciuise from the firnt b t]i>ki?ti 
but in 58 there b only the factor 2, you will multiply both nuntbent by 3, 
AJid you will have 174 for the first man's bramts anti 195 for the fifth mmra 
bezants. And because the first maji’s bezants lire | uf the rourth's Ivezaiits and 
^ of the fifth's bezanta^ if | of the fifth's bezants, namely 39, is subtracted from 
the finit's b^tatits, namely the 174, tlirere %Hll reinaiiis 135 for ^ of the fourth's 
bezants. ThcTcfore >*00 will multiply the 135 by the 4, and you will di\'ide by 
the 3; the quotient will be 180 bczajits for the fourth man. Also because the 
second has | of the fifth a bezants and | of the first's bezants^ you take | of the 
195f namely 15G, and you add it to | of 174, namely 29, and yon will have 185 
liezants for the second man. Again because the third man has | of the first's 
bezants aiul | of the second's bezants, yx^u take | of 174. that is 145, and you 
add ^ of the 185 to It, and you will have ^171 for the third'-s bezants; as it is 
not an integer, you will multiply all of the found numbers by' 7^ and you will 
have 1218 fur the first man's bezants, and 1295 for the second, and 120(J bezants 
for the third, ami 1260 for the bezants of the fourth, and 1365 (br the bezants 
of the fifth. Next in order that you ha\’e the price of the horse, you add the 
bezants of the first to the bezants of the .second and third: there will be 3713 to 
w'hich you add | cd' the fourth man’s bezants, namely^ 315; there will be 4D28 
lM*zants w'hirh is the price uf the hurse. [p245| 

Another Mtthod for Thrte A/fri and One Horne 
Vi'hcn Each Token from the Others in Order, 


Again there are three men having bc^zants who desire to buy a botae. And as 
□one of them can buy it. the first proposes to take from the other two men ^ of 
their bezants. And the second protKises to take ^ of the bezants of the other two 
men. And similarly the third propo:^ to take | of the others, and thus each 
proposes to buy the horse. The ^ 4 ^ are w^ritten in the first position, and tlie 
1 tluit is o^'er the 3 is subtracted form the 3: there remains 2 over which you put 
the L making the fraction AUo the 1 which is over the 4 is subtracted from 
the 4; there rrmatns 3 over which you put the 1, making the fiactkui Again 
you subtract the L w^hich 'm cwct the 5 from the 5; there remains 4 over which 
you put the 1, making tla.*^ fraction J. After this you put in onder | | and this 
is called the second position. And you see what number is the least comuM^n 
denominator, namely 12, that you multiply by the 3 of the first position; there 
will be that you divide by the 2 of the sectuid position; the quotient will lx? 
18 that you k4.¥p. Also you multiply' tJie same 12 by the 4 uf the first poKitiou, 
and yi>u divide by the 3 uf the second pueitiun: the quotient will be 16. .Also 
you multiply the aforewritteii 12 l^y the 5 of the first posUkai, and y'ou divide 
by the 4 of the second; the quotient will be 15 that you add to the 18, and 
the 16: there will be 49 that is the sum of the bezants ^lf the three men. Next 
one man of the three is subtracted; there remains 2 which you multiply the 
same 12; there wull be 24 that yon sublrart from the 49; there remains 25 that 
is the price of the hors?. After this you multiply the aforewritten 24 by the 1 
which IS owr the 2 in the second position, aiHl you divide by the 2; the quotient 
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will Lk* ihiit yt^u Huhtrivn fruiii t W 25, luiiEu^ty (hr prinf* tif thr hoji^; iticfrr 
rriuriiD.s 13, tind thr first bos this maav, ALsu' ycm uiulnply the 24 hy thr 

1 which is nvrr tlif 3, uf the siunr HTTonij pcxtitJon, fmd yoii ijjvjfir by the Hiunr 
3j the quutkTiit will be S 'whi^'h «uhtr»rir<l from tin' siiiil 25 17, hiid thr 

sreocvd hrtfi this many'* also you multiply the 2-1 b>' the I whirh w onrr the 1 
fjf [b(‘ seo^nd prjsition, mui yuu divide hy the 1: the will bp fi which 

subtracted frujii the 25 kw't^s l*>, and tln^ thini hn# this iiiiujy. 


firit poaitioti 

Uii 

»fcf 0 Hl pemitivn 

un 



1 

Mi-ffiui 

19 

thirit 

25 

1 Jourth 28 , 

1 /kOTJM 

L 
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On iht? Same among HIl Xfen, 

And lei then* be IIII meti, and let iIh* first ul them tiike fttim llic uLIkt three 
hnlF their heiRntitrfi, litlcf llh* A'CcUid tnkc a third ^^JU 1 thr fithrrs, 3 i 1 k 1 tlitr thini 
take a fourth froiu tlie others, imd tlte fotirtlt take a fifth from ihr others; you 
ituk^sl find the pcjtdtions liy thr aljim'e writ ten iikctliitHl, uninrly os ytju w'rtti? Lti 
unlrt I ^ ^ Hml yuu caJJ tlinn the first potdtion. Ni‘xt ytui suluraci tiw 
figure that is owr riKii fraetkon from tlie figure that is under the sturkc fmertiorj, 
making fn)m tlirm tlw second jxisiikui thu.s; ’5 ^ I- you set' what is tlir 
k'lwt comiiKin ihmoniiiiator of ^ ^ ^ 1 , lumirly 12 . You w'ill tlu'^cfore nuiltlply 
tile 12 by the 2 of tlu' first ixisithm; tihcre will U' 21 tbit y.\Hi fiivide by the 1 ^if 
tb» MH'ond: l]w qi^utiriit will be 21 that you kts^p, and ytm multijily' liu^ Kiitiie 12 
ly (he 3 uf tb' first positiou, uutJ you divick' by the 2 of tijr second: tile qiiotkuit 
will be L 4 that you kii^p, tiiuhjplytng tb^ 12 by the 4 of the first ^K<ution. juid 
divkling by thr 'A ijf thr ttf.sxnhl; the qi.N>tieiit will be IH that you Wp. and Again 
you (ludtiply the 12 by 5 of thr first poHilioti, jukI you iljMsIr by thr 4 of tb' 
sreorid; the quotient will be 15. Vuu thtTrrurr Hiid tlir 24, 1 J$, Ifi, and 15; tiim' 
vrill lie 73 that Ls tlir sum of the iM.'Xaht.'^ of thf' HIE ikwii: next yiou sutitrart tb' 
I of tbr lilt riHui: tlu'if rtuiuuns 3 wdiich you mullLply by the aforru-rittim 12: 
liim* will b* 'Mi tlmt y^m subtract from the T^i; ilierr reituiius 37, anil the horsr 
is wurtb this tiuiny. Next yxiu divide the nforewrittm 116 \w the I of thr mniuil 
positiuii; the quotieut wiU l>r 36 that yuu subtrnrt from the 37; there remiiitis 
1 , iiinl tlw first has this tiioiiv. AftfUWturi'Ls you truly take half of thr >t 6 liecaurte 
of the I of the siwoiid [Xjfiitkiti, iiatnely 18, ami you subtract U fn^m 37; there 
n-:mauk.s 19, ami the tiecrjtid iias thb uuuiy^ [p24Gi Siuiihirly yvn take ^ of the 36 
for the ^ that ht in thr secmKl pcarition. Ami you subtract iIiim from ilie 37: tJu’re 
rnuains 25, and tike third has this mimy. Again for tlw' ^ that Is thi’ senHid 
position, js>u take \ of thr iHit iinmrl>' ^ ’^bai you suhtrari fmm the 37; there 
n^iiains 28. and ili*' fbiirth has this many. And if you wifi w^tsh n> ki>uw this 
mrthiKl prormls. thsm you thereffHe rorvodts- hoft^ thr first nuui takes fnnii thr 
oihi.‘rs ^ of their bezants: Jis he hiis one half uf them \m} dui's nut hin'v mure than 
tlie |vricp of the liorse: therrforp there reniaius for tbi.' other ibrre. nmiiely tlw- 
srci.irid, third, and finirth. thedlHeremr iK-tins'n the uf the horse i\nd iIh* 
Sinn of lUI I 111 iiwui^a Imuuits- And as ibe second has | of the cHhiT tljna^ meti^sH 
bezants, ami has iHily as many a» tU* prite of thr horwr, then tin'' othtT tlirer, 
naiuely tlic first, third, aitd fourth rciiioin the sann? as the difference betwem 
tlu' price of the iiurse and the suni of the lLic 7 .a[its of the till tiieii. Similarly as 
ihe third man w'il! haw | of the liezants id tts.' tither three mi'ii, hr will haw as 
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tiuiny ati the price of the honw muL iIh’^ other three, rwnniely the fotirtht finsi. widi 
HPL-oiKi remain the Miiiie hk the rtiffeieitee betwwii the siira of the brauitwi of itw 
IHI men and the prii'e rd the burse. of the same, the itccond. and 

thinl remoiu the ^aitie as the differtmee betv^eeti the above writ ten !!Hm and the 
price of the lionie. namely be gives! a fifth of the four men's bescants: iJjiuiTdbre 
os Miy of them take^ and their taking he receivers, there reraaiiuj for th<^n one 
uiui the Kame amotmt. namely that which is the ditterciKe between the price of 
the hursse and tj^ tfuin of all the I iff men's fK> 2 aiits. After thb consideration 
>*00 therefore write the takings of tiiem in order thus: | from which 

WT? ab(j\r iinuie the first position. Next you consider wlmi part any three of 
them nssstgiis to ttie taker of that which remains for them, which is etonsidcred 
thus. As second, tliird. mid fourth asdRii to the laker, namely the firat* 
half of their beicaiits, if they thereftpir haw two liesams. tficii they giw liiiti i, 
and there remains for them tiie other iiiie; therefore as many as they gitT, aa 
inany nuiiaiii for Ihenu I herefore the 1 ts WTilten above at the beginmng of the 
wwnd |H)sdtion. AWt an the tlunl, fourth, and first aNSijgn to the second mari 
” of tlieir la*xants whI he lakes tlami, then if ihey haw 3 IjeKantJi. they give 
hull 1 of tiieir three hcszanta. and 2 leiiuiin for them: theiefute they' give half 
to him of that which remains for tjjem. Tlierefore | Ls written in the second 
poKilkin lH.'knv tlie ^ of iJiie first fsietilkrti, iis is sh<jwn in (he UUtMlrriliuti. Altki 
as the fourths firsts iuid »rM::ofHl afbigu tu tfie third man ^ of their us 

he taken from them, if the tbii'c haw 1 tiion they giw him 1 of theirs 

for a fourth part^ ujhI the 3 lie'/ajiis are left for them: therefore they giw him 
a third of that wliich Is left for them. Thentdore the | is written in lih' si‘eoiid 
ixaiition bekm- the ^ of the first prjsitioii- Again aa the firnt, second, and thir*! 
aasigri to the fourth man | of their liezants. and he takes it from them* if the 
thret^ Imw 5 la'jtanL'!^ tlwm they give fiim one of theirs for a fifth ]M*rt, mul 4 
bezants remain for them; thcrefoiT they giw him \ of those which fernain for 
them. And tiecause of this thi' ^ b written at the end nf the aerond [Mwitkin* 
sLS uf denHUist rated ts in tlic afon.’writ ten illustration. Next it ht clear that the 
residue ttiat remains of miy tluty* men iiftiL'T the givbig of the lakrng sought of 
them by tfie taker is always the We put the residue to be 12 because L2 b 

the learn coiunsm ■icnaniinator of the fractioiui in the second [losttion. iiaJiieJy 
^ ^ K And again becaiLsti it is clear that the st^mid, thinl, and fourth men 

give to the first man os many as renuiin for them, if the 12 remains for them, 
as for any other ihrte mm we \kvvl\ jt is iwcessarv' they give 12; tluTefure tiK* 
three vrill hnv'e at the beginning 24 bezants, and this is why by the preceding 
methiKl we uiultipljtHJ tint 12 by the 2 tjf the fsvdtion^ ojjd we divfrletii 
by the 1 of the sec'canU and thus we h>uJ 24. Ah«j hecaUM? the ihirtl, fmirth, and 
first men give the setxinfl man iinlf of their liezants whirh are left for tiiem. if 12 
bezants tr’tiiaiu for them, as is put , t|jt\v gave t.o iiim fi bezants, nmnely fu^Jf of 
12; therefore the three will havv at the liegiijiitng IS liezants, anrl iJik i.s why we 
iuulttplH?d by tin' alKA'ewrittcn metlioil the L2 ba' llw 3 of Lite htirt [HiKitHUif niul 
WTp dividryl by the 2 pif the w.'rr^hd* and we had iB* .Again liet'ausie tln^ ffairth, 
firstt Mui seconc] give to the third uuui u tidril oF their which rtuiinin 

for them, if 12 remain for tb<‘in, as we said, they gave him 4 liezHiita, luuiiely 
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fwe third of live 12: therefon; tl*t‘ three hare* 16 bc'zaiit^, as wp had ahcnT? wIkh 
we multiplied tlie 12 by the 4 of tlie puaitkia. luid divided by the 3 of 
the rieroiid: alwi hecAtiM'. the 6rrit, rtecond, azhI thirrj to the fourth man a 
fourth of the bezants that reintiin for theui. if 12 IxrzAUtH remain for tliem a^ 
for any other three, and they gise him 3 bezai^ts, niimely of tlie 12, tlien 
the three ha%T tkic 15 bezants that we found alxiw at the b^niiiilg wlion vie 
multiplied the 12 the 5 of the first jioaitipoti, and we divkled by tbt^ 4 of tlie 
secoiMl; therefore we added the 24 bezants that the secuiul, third, and fourth 
iiieiL have among them to tlie 18 Ix^iuits which iIk^ third, fiiurth^ and first uien 
lukV'e among them, and to the 16 liezauts which the fourth, luid mx?oih 1 
men haw.* among them, atid (o the 15 liezantti w^hich the first, seooiidH and third 
men have among them; we have fur tht* total 73 iH'^zants. In this sum, or earii 
of them is counted three timew, for the .‘<uiij of tladr iieziints it is nectsKary to 
take a third of the 73 bezants h<H:Aiiso this 73 Ls trtpk* the sum of thtmi. j3ut 
fwcau.se ^ of the 73 caimot be expresiwxl without fractions, we subtnict tlie 73 
from their sum, an we said before, jumI wi^ triple tlie n*maiuder, uanady the 12 
whirti triple is 36, arcor<Ung to that which w’e found idiove when wv nniltiplied 
the 12 b>' the 3, namely by the iminlwr [til of the alaapwrittcn Jia*ti tmuiLs one; 
tbcndorc their sum is 73, and tlic rcshlne whkl* rmnaimi fw any thrc'C id them is 
3C* Awl the abrnTwritteiJ reinaiiHliT, oaineiv 36, is the diffn-ence between the 
jnice of llie horse and the sura of their Iwzants, namely 73. as wip demonstrati>d 
therefore the ditference Ijetw^'cu tin* 36 lunl the 73 is 37, aial the hofae 
is worth this many, Wheiire bcraiise tlw hrst tJikiw from the 01111*01 us nmuy 
as reinaliis for tliem for which tlie 1 is writtcti in the second ]iosition, tlu^n :{6 
iM^zants bs sought wdiich is the dlffereticc b^’tweeu the price of the horse, uainely 
37, and the 1; therefore tlie 6r?n ha‘c this tnany beeaiiiM* this bezant is afhliH] to 
the 36 liczniits which the others seek; undoubteiUy it raises it to 37, the {urice uf 
the honie. Also because the secotid tnan is giwti half of the aforesaid remaimler, 
tjjLniely 18. he must huv*p \Vi heznurs, nuuteJy ttn^ ddferenn.^ lietween the 18 awl 
the 37, And this is aa before when we took ^ of the 36 for the ^ in the second 
IMwition: w^e subtractod the half, fiainely the IH, from i)w price of horse, 
ruma'ly 37, and thus we had 19 ft^r the m^ttwd'a liezant^. Again lieeaune the 
other thnxe give to the third raau a third of their nunaiiuJer, namely of the ,36, 
they give him 12 whk^h subtrartexl from the 37 leave 25 bc7,4i»ta, ajid he must 
Imvp this iiuuiy, aial this is what wc did abovvp w'lmi vtr took ^ of 1 lie 36. itaitMdy 
12, and we subtracted it from the 37. And thus we hmi 2.') for the thin! man's 
lieziiflta. Also becama* tlie other thm* give to the hairth man a fourth of their 
residue, namely of the 36, the>' Riw him 9 which subtracted from the 37 be?umts 
leavT 28 liezanta, and the fourth man must have this many. Anil this is «ks above 
w'luui wt* took J of tlK‘ 36. narneh' 9. aiul we subtract^^i it fbim the 37; /umI tlien 
we sictiUrly hai:J 28 for ilw? fourth man's bezants. And thus |p248] by the sanK' 
cuiiKideration >t>u w'ill be able easily to anahice any sinUlar [Hohlems on three 
or more men. But because fur us it is menr im}Kjrtaiit lo duumnstrate otla*r 
folfowUig probkTtiis by prior gitvti UH'tbcMls we sliaJI tt^acli \xiti Low' to atiidyzc 
t la'll). 
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Ancthtr FrobUm an //// Men. 


Indeed we propwe nimther four men probleia In urdtT that it will be cleiuly 
UDdenjtcxHl what was ^laid in the AboveuTitlen methcxl. Let it be iiald that there 
are 1111 men witihiog to buy a luorse. And the first takes from the other three 
men | of their t>e£ants. And another takes | frtitn the other three- AmJ the 
third takes The Fourlh seeks Frooi the others I hercfore ^ ^ | | are 
written in order, anti constitute the first porjition. And carh of the nunihere 
which is over the fractions is subtracted from the number e?ci?ting under tlie 
same frartkm iine^ that is the 2 from the 5, tine 3 fmm the S, the 4 from the 11, 
and the 6 from the 19: there vrjil remain 3, S, 7, aiid 13 over which are put the 
enme numbers as before; o^fa: the nf is pul 2, over the 5 is put 3. over the 7 is 
put Aj and over tlw? 13 Is pm 6 ; and ^ 7 § ^ hail for the second position 
which are in order the parts that the three men give to the taker of that which 
remains with them, as we deinorurtrated in the preceding proof. And \tju put 
the second position b^^kjw the first, as is shrjwti alxjve. Next you see what is tlie 
least common denotntnalor of the fraction in the second position: it is indeed 
found to Isf 136^^: next >t}U multiply the 136.^ by the 5 that is under tint first 
fraction in the fim poeiitioti. and ^xtu divide this by the 3 that is under the fimt 
fraction in the second position; the quotient will be 2275 that yuu keep. Again 
you miihiply the 1365 by the ft of the first position: this you divide by the 5; 
the quotient will be 218'=1, Again you multiply the 1365 by the 11 of the first 
pofiitioii. and .vou divide thb the 7 of the second position: the quotient will 
be 2145, Also you multiply the 13(V5 by the 19, and jxju divide thb by tlic 13; 
the quotient will liie 1995 that you add to the 2275, the 21S4, and the 2145: 
there wilt bp 8599 that is the sum of their Afterwarcbi because there 

are 1111 men. and one of them aJwrays iakea from the ntherrsT >*ou subtract the 1 
from the 4; there reiiuuns 3 which is multiplied by the 1365; I here will be 409-5: 
thia uumber Is the residue W'hich alwax's is left with any three uf them. After 
buying the horse, and the 4095 is. subtracted from the 8599, there remains 450-1 
for ilie prke of the horse. Next in order for you to have the first many's beEaiita, 
for the I that is in the second puidtlun v'ou take ^ of tlic 4095; the quotient 
will be 273U that you subtract from the price of the horse, namely the 4591; 
there remains 1774, and tlie first has tliis tiiany. Akiu in order for ytjtt to have 
the second's beJtants, for the | in tiie second [.xisiliaii you take | of the 4095; 
there will be 2157 that you subtract from the In^O-l: there remains 20-li7. and the 
flerond hpis this nmny, Again for the ^ of the secaud position you take ^ of the 
4095 that is 2340, and you subtract it from the 1504: there remains 2161, and 
the third has this many- Again you take ^ of the 1095 that is 1890, and you 
.subtract it froni tlte 450*1: there remains 2614, ftn<] the Fourth has this inany. 

We can readily operate by another method on the same, namely when the 
second, ihln;J, and fourth nten give to tla; fir^t iimn ?: there reinalji fur them | 

■q ^ J « 

of their beTAnts, and the 3 are the difTerence between the price of the horse and 
the sum of the bezants of the 1111 men. Also as the others give the spcond |. 
tliere remain for them | of the besants, and they ore the same residue, .Again 
as the others gm? the tJiird there remains for them for the same residue. 


Jirst postfion 

4413 
il> iT s i 
second 

^11 i 


horic 

1504 

fir^t 

1774 

second 2047 

(ihirrf 

2164 

fonrih 

2614 





362 IK Ubct Abaci 


Aiio ns the otheng gi^-e iht* fourth man tlwTP remain for tlirm for the 
abov^TFiitten racidue; tberefori* | i>f the Ijezaiita of the ?ieL'un<L thirrU (md rourtli 
iiiDii Are A** m&ny as | of the i>ezaiits of the third,. Fourth, soid BnU uipn, luiti ns 
luatiy ns ^ of the fourth. First, ntid secorld. and aa many as of the of 

the titbitj second, anej tbitri men Therefore Utl numbers are found so that j of 
mie is as muny tin | of the second, tuiri as Jnaiiv mi uf the third, luui iiuiiiy 
[|)249] as jj of the fourth number. There will be 2275, 2H5, niul 1995^ as 

we taugJit you ho»' to find similar proportions in the second part of this t hopter. 
Of tjiflic IJIJ numbers the first umnW is the mtm of tht' l>pzaiiis of the jstcond, 
third, tmd fourth men. The sfcond miiiil>er is tf»e sum cjJ the third, foiirthf and 
first men: the third number Lm the sum of the fourth, first, and semml inert: the 
fourth number h the sum of the btr/anls of tfie firsts serimd, anil third ruen. 
Therefore the 1111 numbers added logelher >Tekl this miinljer is triple tlie 
sum of t)u' t»ezauts of the IIJl, ah any of them is count4!d thrkt' in it, 'J herefone 
the sum of the [III is a third piurt of the number. Bui this iiurul:>er is not 
integrally divLsilrk by three, and wv wish to have all miiulters bt' integers; we 
retain the SStKf fi>r the sum uf the 11LL 'riierefore thrte of tltriii in order will 
luivt' triple tlic sukl uumlH^rs. namely 6825 for the riCcuiid, tiiird. and fourth 
iiu'tt, 6552 for the third, fourth, and Hrst num, 6435 for the fourth, fiptt, and 
secaiMl, Sy85 fur the first, second, imd tJiird. .And becaina^ the sum !>[ the 1111 is 
tin* aud tile second, tldrr], and fuiuth iiRUi Iiam* 6825 uf it, tlH;i] Liie first 
hiui the dilferciKTe betwwn them, muiiely 1774: becAuse of thLs if we fiiibtriicr 
tW 6552 from ti>r 8li£Kl, then tlare ixomitiii 2017 for the second inaj/s Im'xuilLs. 
Similarly suhtmeting the third and fourth tinml>er!i from tlie jt^ve$i tlu? 
tJiiid ijion with 2161, the fourth with 2614. And m urder for ns to have the 
price of the litjrse .vu« multiply the 3 that is owr the 5 Iry the 5 tliat is over 
tl«= rt, mid this product you multiply b>' the 7 that is over llie LU and \iy tin? 
13 that m over the 19; there will [>e 1365 that van triple, as all other numbens 
you triphil; there will be 4iiy,5 that is the sum of the Hibn^iid rcmaiiider which 
subtract'd from the H599 leavics 4.561 for thi^ price of tlie horse as we found by 
another metluxl. And ynu note tliat Ijv this method you will be able to solve all 
of these preddents in which cme titkcs from all uf tlie others suuic purl or purls 
of tlieir blunts. 

And if the first will take fioni tlie utlim ^ lumicly and the gicct.ind 
namely uful the third namely ^,. lUid tlic Eutulh iiuitiely ttK'U 
you fiful in the aljcrtTwritlen order tlu* first to have 1376, Hk* sectMid 61272, tlip 
thir^l 76022, the fourth H7902, anii the price of the horse to be 128657, 

A Prohlrm Propojicd ia f'n fcjf u \fo»t Lrum^d Maji^trr 
of a Conft^nt^nffplfr 

Also five men having bexunts wish to buy u ship; the first takiri of the 
bezants uf the oliicr IIIL Tiic lUicoiid takes ^ ^ | ojid the third man t iikiY^ ^ ^ ^ 
from Ih** others; the foiutb tukes And the fifth takix fiiMii the 

at hers. I strove to reduce this pndihun to the ubovewTitteii method, liecanse 
tlh' firat takr's ^^,1 n’duci’ii the two fractkirLs to uat^ fnvetiou thus: I saw whal 
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in the k^t c'omitMm dmoiiiiunlof, uauwly 15, mid 1 i4JDk | uf ibR 15 ttiAl iii IQ^ 
fltid j of the IS iliat is 3, mvi I !idde<l them ingethe^, ujhI they mtule Abo 
for the same reiison. i>f tlie J ^ ibai the weoml took I nmilr mif/thoT Auction, 
tliat is Aral I jraitie ara>thiPr friK'ikm of tltc HHiriely Abao 1 

rtslueecl to one fmclioii llw 4^ 7 ^4 the ffiurth''« taking, muiiely to ||^h And 

the tiiking of the fifth iiiiuu namely ^ ^ 3- ^ rttlueotl to lUiother fraction, 

inimrly to and then t jint them in orcirr* ^ ^ ^ If t ^nd I had them 
for tlbv first |Nj9iition. Next 1 suhtrai^ted tJie 13 £it>m the IS; there rediaUusl 2 
ovvT which I put rlie 13 with the fraction Line thus! wluitever is the greater 
nuiiilx'r is |iut ov^t the fnu'tirjn line. Alsu 1 subtracted the -lUl from the 
tlicre remikitHMl mvr vhkdi I |iut tlie 101 with the friu-tiuii line thus: 

Al»f> I Kuhtrarti^ the 7119 fmm the 9S7; there remained IM t/vnr |p250j which 
] pul titr 799 with the fraction A^in 1 subtractetl Uh'^ 341 froni tlie 420; 
there remainerl 79 uwr w{i»rh 1 put the 341 ihiK" Alsu ] jrulvrnsctcd tlw 32ft 
fetjoi the -105: iliere rt*inAiiHHi, 79 uvii which I pul the 326 thus: Afterwarib 

I put tltese bekrw line first |hJKtt>no, W W ^ ^ ^ Them for the 

tiecoml positiiin as b shown htTe, Next I fmind 15J& to lie the least common 
deiioiniiiator of all tln^ haj^Huts in rlw set'ond pot^itkiri, hikI I miiltiplksl the iSi!^ 
by the 13 of the firfit fKJsition. imd I di^idecl thb hy the 2 that b under tlH- first 
fraction in the sn'ornl pcMition; the quotient wab 1185; also 1 multipJksl tli^ ISd 
hy the 4i4U, and 1 dividisj this hy the 79, that w 1 dupliratiHl iIk'^ 180^ nud I liuil 
9CfI Ab«i I i]iu.Ui{>litsl the aforew'rii.Uu 158 by the 957 tii the first ^XHitkiu, and 
I iliviiUnl this by tbt' 158; I here resulted 957. Again I muUiplksl tlie huumf 158 
by the 420, and 1 rlivkksi this In' tjie 79 tlmt is under the 311; iJiere resultefl 
840. And abo 1 multiplied the 158 by the 405 of the finil [wwiiTion. aiui I divldeil 
this In' the 79 that b uiahi' t hi' 326 of the second; tliete n^ulted 8111 tu which 1 


po^tHon 

if: iUi XJZ ^ 1.^ 

TH W t¥( iS 


ad<tcii tlie 1185, OGOf 957. mid I atreudiy found; this marie 4752 wdiich I had 
to have for the sum of tlu' brvjuits iil the five iiuii. luid I limi ui tniiltiply tlie 158 
by the iiumlHi; tif nii^n iruuiis ou4.\ luiiaely 4; 1 U^ft off multiplying tJie 15S by 
tJie 4^ but I kepi it for the froidue tluii is always left for the 111! nw'ii. After the 
purtbase of ihe ship, iKsxuse tht' 4752 iH’^rants cau be integrally divkhsl by 4, I 
<liviilisi tlie 4752 In' the 1; there resulted 1188 bejeants w^htch t liad for die sum 
of the l>eKmits of the five men; Fulfill it 1 subtrairteil iIh: kept reKkIiic, luitnely the 
158: tlh're reniaiikvl 1030 iH'Sums hrr t]>e price of the ship; next au that 1 should 
have thi^ first inan^s iH-xants, 1 tix)k ^ of the 158; that is, 1 niuEtipherJ tiie 158 
by 13, arul 1 divkksl hv the 2: there resulted 1027 that I subtracted ffoin the 
jjTire irf ilie ship* namel)' tl*** 11130; there nunainotl 3 liezniits.. aud thc' first hiui 
this iiMiiy^ Next that I slioukl liave tlie secx^iid^s tiezants- 1 multiplied the 
158 by tW 401 that bn ovw tlu* 79;, mul 1 divided this tlie 79, and this is Imw' 
1 took ^ of the 158, that is thi“ 802 that 1 Huhtraetid from the 103(1; therr- 
remained 228 lie^ants, ami the seisiud Jius this uuiny. Also m that 1 shtiuUl 
haw tlx* third inHu''s l^e^anta. 1 tor A of the 158, namely of the aforttii'ritten 

residiH', making tlierefore 799 that I subtracted from the 1030: tln-re remain«l 
2^11 bi>KfUit,H, and the third hiut this many, Again 1 texjk ^ of the 158 thus; I 
dividisl the 158 by the 79; ihrire rfT<ulicd 2* and this 2 i multiplierl liy- tlic 3'il. 
and ] hwl 682 that [ sublracttsl from the afore^sald lU3lh llicrt' reftuumsl 3-18, 
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And the fourth that inanv, l^imilarlv 1 tijok naiiiulv l\w Jifth frajcitiua 

-'ll#- 

of the i^econd potdtk>iL of the 1^, and it u'a?( whit'll 1 subtnictcKl froni the 
1030; there retnahked 378, uiid the fifth hnd that many. 


AniiFfher A/ct/iod ofi Ftvr. Afen anrf thr Purchnife of One Honte. 
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Alsti tlierc are five meii+ the first and i«sx>iid of wiKmi take from the ot her 
three I of their bezanU. The second and third truly take frcmi the otherii 
The third and fourth mike from the utliers 'rhi= foarth and fifth take from 
the others The fifth and the fitst take fnmj the others and thiJa they' 
propose to buy a honte. Wliateiit'r two of them logelher take, this pTublt!iii is 
not diMsimilar to the nlxaiTwritten problem in which one of thtm takes from all 
of the others: therefore jtnj pot in order their lakfiif^ ha is shown in the margin, 
and you will call tlicse the fiivt position: write the second positi^m below 

them, and you will multiply them singly by the GO which is fbimd to he the Jt^t 
common denomiitat<rr of the frartkats in the ttetvind position b>' the bartionA In 
the first position^ namely >tou muJiiply by' the 2. the 3, the -J, the 5, and the 
6, and you divide tlie find product hy the I of the second iMMitiout the HcemaJ 
product b>' the 2. tlw" third hy the 3, tlie fourth hy the 4, and the fifth hy^ the 
aa We did above in the prohJeoi^ of lllj and three men, and yua will have 
I20f 80^ 75, and 72. whiiJi slick'd all togielher make 437: in thii; sum i^Hch 
of them Ul counted three times as two of them always take [p25l| In espder from 
tlie etthers: therefrire as tfie J37 is mit iiitegrallv divisible by 3. you will triple 
the residue after the giving that is left in order to tliiw of them, that is after 
the gift to tlie lakeni; this remaiJideT is 60 w'hkh tripJeil makes liiO, iliai is the 
residue that is left to three of them in order after the purchase of the Imrse. As 
the sum of the five inim makes 437, the sbuvewriiten residue is subtracted from 
the sum, muncly the JiitJ from the 437, and 3&7 beaumts remain for tlu’ prict? of 
the horse- And because the third, fourth, and fifth gi^T to their takers, namely 
the first and second, us many as nmiain for thi^m. namely 180, yon subtract 
the 180 from the price of the hor»e; there will remain 77, und thi* first and the: 
second men have this many bezants lielween ihem, Ah*o hwaiiMi'! the fourth, 
fifth, und first men giv'c u» the socond ami thinl half of their said reesLdue as is 
shown in the soixmd pueution. you subtract luilf c»f tlietr residiH', inuiiely tlte iXl^ 
from the price of the horse; tliere will remain lfi7 besiajits for the sern>nd uikI 
third; for tliesame reason you subtract and ‘>f same renidnc. namely 
60, 45, and 36 from the price of the Imrsi’; tlnrre will remain 1!17 bczmttK ffir the 
third ujid fourth, 212 bezants for the fourth and fifth, 221 bezants for the fifth 
and first, a^nd m order to se^iarate the bezants of each from the otliers, y*m add 
the 77 of the first and second to the 1117 lu^zatits of the tftird and fourth, and 
to the 221 of the fifth ojid first; there will be 495 ui which llie first is ttjutiied 
twice. And indeetl the s^mn of the five ttn^n is 437; tlicridiore tln^ first man has 
the difference iK^tween the 437 and the 495, tiuinely 54i: this 58 Kubtracted from 
the tfczaiitt; of the first find sec(>nd men, iimnely 77, will lenve 19 bt» 3 wit« for 
the !;ecoud man; this aubtracted from the second and third’s fiezanlSt namely 
the 167, leaMfs 148 for the third man's bezants; the 1-18 siibtnuteil from the 
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third Mid fourth iiwr^iri IwriAnts. luuuely the 197^ Imws 19 for the fourth iiuiu; 
this 49 subtracted from the fourth and fifth menu's bezants, fiameiy the 212, will 
leave 163 fn-r the fifth iiuui; this added to the fourK! 38 beKaots of the man 
yields 221, as wf. found for tlie bezants of the fifth and first men. Whenoe this 
problem is soKiaUle; we cau indeed put similar problems in which more than two 
will rake from the others, whicl) >*00 will solw iu the ahovetttitteji order, and 
you kuow that if the number of men is even., and two or more take in order from 
the others, there will be problems nometimes solvable^ sometimes not; therefore 
we put one unsolvahle and one solvable problem for llil men SO that you will 
have a better notion of how to rccoigtusfe llie ?jolvalj|p from the nnsolvable- 

/In PnoWem. 

1‘here are then IlIl num^ the first and sotxmd of whom take from the others 
tlie second atid third from the others the third ajjd Iburtb ihe fifth and 
first take from the otliem You find h>' means of the first and stwond pgsitions 
that their sum is T3. and the residue tliat is left iu order to two of them is 24; it 
subtracterl from the 73 leaves 49 for the price of the horse, and because the third 
and fourth the firirt and second m many as are left for them, namely the 

24. with the 24 the first anil second ha^-e 49; tlwrefore the first and aerond have 
25; similarly l>erauw the first imd founh give to the third and fiecoml half of the 
residue, notuely 12. you imbtract the 12 freun the 49; ttiere n^-tnoLn 37 Irezaiits 
for the second and tliird. Also you subtrad. 8. najirely ^ of 21, from 49; there 
remain 41 bdmnts for the thinl and fourth, which is iinpiiisajble; indeed 73 is 
the sum of them hII, of wdiich the first ami second have 25; llierefore tlio third 
and fourth must have 18, namely the difference between the 25 and the 73; or 
in another way, the first and second take from the third iuiii fourth [p252] 
and the third and fourth take from the first and second Becaiisp of thin yon 
find what part the price of the hunce is of the sum of the lllf men: you find the 
bezants of the firsit. second, third, and fourth just os were found the bezants of 
the tw’U men that wc demunstraicd with the method of two men; namely you 
put it that tbc first and j^cemd are as one man. and the third and fourth are as 
another, and then ilie first takes from the Necond and the second takes from 
the first therefore the first, luuuely btrlween the first and second, has 4, and 
the Keeund, namely between the tiiird and fourth, has 6. and the price of the 
horse is 7; bet.'ause half of the 5 ia added to the 4. or | of 4 tg ibe 6, there is 
made 7* and the 7 i» of the 4 and the 6 oddeil together therefore the price 
of the horse is ^ of the sum of the IllJ men; next you what part the price 
of the honie b of tire saint- amounts according to the takings whiC-b tJie second 
and third take from the fourth and first, and the fourth and first take from the 
second and third, tbr the set'oiid and third take from the fourth and first and 
tlie: fourth and first take from tlie second and tliird Whence by t)»e afori?Kaid 
method of two iiicn you find that the second and tford have 5, and the fourth 
and first have 6: the price of the hor»e is 7, which price, namely 7, is ^ of the 
sum nf the 5 and the 6, iiAmely 11; therefore the price of the horse is alao ^ of 
the sum of the 11U iiieii, Uut vt' indeed found first ^ of the hmm sum to be the 
price of tlie horse, which is inconsistent; the problem is therefore uusolvahle. 
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We tliLTcfijfi' put AiKJThi'r iiuUiibJe problnm in wbicii tJie firist ajj.ii 'iertiiitj take 
from the others tlje sec.-u{iii arid third the third arul fourth tlu’ fniirth 
uud first take from the others iodFed^ whirhcw.r of thp two incthttbi wu will 
raushier^ you will find bin pre^tem to be soKiibk. Wlience if you will [►rxKt'od 
according to what is the teachings then >ou wiJI hw,v tlh^ bcKanl-'i of vwty jMiit 
of tliLiu ill order; }t>ii find that the first ajid second IL the Nf'cond and 

third 13 bet wen tiiwm, the third and fourth 16 between them, the fourth and 
first 14 lietween thetu, and the pritre of the iiorse ia L9. Of tla^ separatioiL of 
one from the oilier uothitig tnure is said, only tliJit id the 11 tlmt iIm' 

first and secutid h,a%^■ between them* you see how many tjie first mmt luia, we 
say 5; therefore the sei;T»nd tuis 6. the third 7, as he has 13 with the iseennil, and 
the fourth 9^ as he has IG with the tliird; the 9 added to liie ^ of the fir^t mun 
makes 14^ iis the sum of the Ebiirth and first man wns fixitid to be. 

.4 A'oleuhh' Praftfrrn arifA 7 



And let there hv 7 men, ami Icl the fiist,. second^ and third s«‘k of the ^jtlitrs 
the second, third, and fourth truly take of the others the third* fourth* 
and fifth take the foiirtlu fifth, and scixth the fifth, sixth, and wwienth f, 
tin* sixth. STwiilh, luid first tlie Meuuitb. fii^. Aiid st^^ond fnrtiL the other IIll 
men | of their lieaiuitSi, and they propow to buy the horse; the second (.xisitioii 
in put liclow the first. I'hiui 42ti is found to lie the least coinmun deiujiuiniitor 
of the fractums in the sraximi p<isitioii: you multiply jt In- the 2 of tiie fin^t, anti 
you divide by the 1 of the seoand: there will Iw? 8-M). Aliio jiqij multiply ibe 42U' 
by the 3 of the first iKMitluo^ and you diviije by the 2 of the sL'cond. that is 
I of tlrt^ 420 you multiply by the 3; there will be 630. Simihirly y'on multiply 
one third of the 42G b^' the -1* and une foiirtji b>' the and oup fifth in' tin? 
0, and one sixth [w llie 7* anti uiie seventh hy the 8; tluire W'ilL Ih.^ 560, 525, 
50-1, 490t and -ffiOt which adiJeil tu the 630 and the 610 nuike LlfiO beiRants for 
the sum of tlietii. ,\tKl because the takings ate alwasii from four of them, each 
is counted four riumv in said sum. \Vlnuit:i* >1011 multiply the I2t) by the 

4; there will be 1680 for the other LI 11, which suhlrnctetl from the 402D leaves 
23-19 tx*zanta for tlie prioe of the horse; tiext >thj (livide the 1680 by the I of the 
first iHsutkiu. iujd tou subtrart this from the 221*19: tlwrc Fcmaliis OfiO for tbe 
[p2&3l first* second, and third. Also you subtract from the 23")9, » half, a third, 
a fiiurth. a fifth, a sixth, mid a seventh of ihi^ 168(3, inunely 84(3. 426r '^16, 

280, ami 240; tinTC will reiuaiu 1509 bezants fur tlu* second, third, and fourth, 
1789 fur tin.' third,, fourth, and Hflli, UI29 Fur tlie fourth, fifth, ftnri sixth, 2CU3 
for the fifth* sixth, and se\^mth* 2069 for the sixth, sesnuh* and first* 2109 fur 
the seventh, first* iiikL secoud; next in order to separate thc^m from eaiii other* 
you mid the In^itiLn of the second, ttiinl, and fourth to the liusnnts of the fifth, 
sixth, mid siweuth, luuiieJy tile 1509 to llie 29124; there will be 3.52.3 whith you 
subtract froin the siiiiii of all of them, namely the 4029: the ditferi'tire Is 5117 
liezHUts for ihe first mmi. A\m the bezants of tlie tliinl. fourth, mid fifth are 
aflrtni to the bezants of the sixth* seventh, and first, and ^oij {subtract the suin 
of them from (he 4029 leaving 171 liezania for the bcciW man, which aihUsl to 
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the 507 <if ibe fiwt nekl C7S bezarut^i for the limt nrtd second which are 9 more 
than the besEAiitij of the firsts ftecoud, and third; therefore the third man hsu a 
debit of 9 bcxaiit^^, or ihi;^ prublem » tlvabU": it U therefore Hotvable with n 
debit for the third man; lufxt in order for lis to have the fourth’s beatanta, you 
aubiract the tlebit of the third, noniciy the 9. from the second"s nameiv 

the 171 leaving 162; tlierefure the second and tliird liavic 162. which subtracted 
fhmi the secoiiri, third, and fourth’s hrsEftJil^t, namely from the 1509^ 13-17 

for the fourth; subtracting 9^ iiau^-ly the debit of the thirds from this, 133^ will 
be hxuJ Ijetwwrn the third ajtd fruirthr it subtnicted from tlie third, fourth, and 
fifth's bezants, nanu^ly the L789t lea'Ts 451* and the fifth has this many; thb 
added to the fourth's t>eza]its, and this subtracted from the fourth, fifth, and 
sbcth iKsanta, luunely tlie 1929^ leaves 131 for the sixth man; if moreover the 
fifth and sixth’s ^>ezants are subtracted from tlie 2013 of thfe fifth, inxthe and 
seventh, then the ae%ientU will hai.T M31 

Indeed uimtlier problem without tlie debit Ls solwl in order by the ahewFaxit- 
ten method, with Ihf first three taking from tlie others om; third, the sHxxind 
the thinl anotlier another i., and another the first Indeed has 1077t 
the »e(X>]iil 717, the thlrrl 169^ the fmirth IG37, the liflh 997. the sixt-h tiTjT, the 
seventh 1719. and the horse in worth h3963. 

On Tii'O 3fcn and Two Hotittrs. 

.■Vlso two imm liavitig bcuiut^ w'lsh to buy two huri^’S. the scconKi of w'lik'h is 
worth 2 bezants more thnci the first. VMifiio' the first aays thus to the second. 
If you will give nn^ oir* ihini of >our Inxiuits. then 1 shall buy the first honip. 
And the other respH^nda,, .And if tou w ill me J of your beiantif, then 1 shall 

buy the second horse* namely the more roatly.The amount!^ of their bezants are 
STHight as well ns the price of each ItorR’; indeed this problem b solved by the 
abtwif writUui ont' horse method, namely* you put first tlieir taking in order 
thus: this is caJltd tlH; first |HX<Uin3u as we said abo\i>; next rau subtract 

the i which Is ovi?r the 3 from llw 3; there remains 2 over wdikh wu put the 
fraction Iltk^ and the I thus; tills is whnt tin? second man givea tl;« fireft, one 
half of thiit wdiich reiimins for him. You do siiuilArly with tlu^ and \xm will 
lia^T I liecause tlie first gi\'e^ to the i«>cotid that much of that wliMrh remains 
for him. Tlwrefon- >011 wTite | iiimndy thes*'<‘ond [Hisition bdow the firift as 
la showrn here; next you find iwri numbers so that the second Is 2 more than the 
first ns tin* first IiOtnc h W'urtb 2 Ivnk Than the sccoud. And the lirat number is 
iiitegraJly divideil by the 2 of the second jHv^itioir Aiai the other is divided by 
the 3 of the stune portion. Anti the luiinliers arc ii aiiri 6; tliere w^iU he 8 for the 
rf*Hidu<* that is left for tin? stn-ond num after he gave a tJiini pHJt of his bezants 
to the firjitt and the G will be the rcindue for the first man; tlicrefore you will 
multiply the aforefiaid 8 by the 3 of the first positmu* and .tou will divide this 
by tin- 2 i>f the second: the quotient will be J2 bezajits, and tin- seroiid will have 
this manvH. Also jnu multiply t!je mjiaiiiider of the first man, namely (p254] the 
6 by the 1 of the first (HjCiitiun, aiul you liivide thhs b>' the 3 of the aecontJ; the 
<|notirnt will be tiezjuits. an^:! the first hns this many. And no that you will 


first position 

1 1 
^ 3 
stcond 

1 1 




IL Libur Abaci 


first position 


i i i 

second 


i i i 


man 
first 7 
second 13 
fAirrf 17 
(Florae 
first 17 
second 19 
third 1 


ha\f? the price of the horw jijii add their bezdJit^. ruiiiicly the H aiiil the 12; 
there will be 20 from whicJi IpTiu i^ubtract the residue of the tWK-oiid pian, namely 
the 8; tliere remains 12 for the prirc of llie tirat htirae, Alw ’i’tm imbtmrt from 
the same 20 the residue of tlur first imai, uamcLy the 6; tbeie remairni l-l for the 
price of the second horse. 

On Three Afrn nnd thr Same ^Vumier of Iforses. 

.Also there are 3 men. aiHi siiitiliirly there un? 3 horses. lUid the st^xind horse 
is worth 2 more than the first. And the third is worth 2 1je7.aijt.< nmre than the 
second. And the first man takes from the other two ^ of their bestutits, and he 
propotKS to buy the first horses Then the second trLan takes and Itr* propoHes 
to buy ihe second horse. The third rnau truly taJeoH fhim tlie otlu^ and he 
proposes to buy the tliird liurst^ you dtiu'ii ^ ^ ^ for ttie first ^Hwition. 
and I I I for t]H.vsecoridf as is idiown: then you find thns^ nutnbers so that the 
spcoqid is 2 l«se thwi the firm and tlu' third is 2 Iras than the second bmiuse the 
difference in the prices of the hori«^ And the grt^atest of iheni, if it Is iXKSsible, 
is integrally divided b>' tfu? 2 of the secoinl jM>ition. Ttw scrond truly by the 
3, tuuJ the least truly by the *1. Ami thi.‘y are 2U. 18. and tfi, llie first of wliidi. 
naiiK'h t he 20, will be the residue of the wsixuul and third, TliC' Hcc'ond. namely 
the 18, will Truly he tlie residue of tlie third ftinJ the first. The leiLSt. iiainely 
the Lti, will be therefore timi whieft n’UtaiiLs for the first and second iiien. Ncrtt 
you multiply' the reindiK of the and thinl ineu, nahicly tla- 2dt tiy tlw 3 

of the first positiuiu and you di™lo by the 2 of the second: there will nssuli 30, 
and this much the SLiund ami tiiird have l>etwe^'U them. Also you iiitiliipLy ilie 
residue of tfu^ third ajid first men. iiHiuely the 18^ ly|^' the f of the first position, 
and yi>n divide by the 3 of the st^t'orni; llw quotient »iU be 21 bezants^ and the 
third and first itien hn\'e this many iietwecn them. .Ahto you multiply the Ifi 
tliat is tlte residue of the sctond mid first men by tlw fj of the Rt^l posiliun, 
and you di^ide by the 1 of tlie sn^ind; the quotient will 2tl iTottaiitK, and 
tlie second and first men have thus Ltuiny Iketwcen tlwin: tiiis Ls added to the 21 
bezants that tlw third ami first men ha'^e betwts.^n ihern^ aiul to the :WI bezants 
that the third ami iwcund have Iwiwvert them; there will Iw 71 bezants in w’hich 
each of them b cotmtetl tw^ice; therefore half of the 74, namely 37, will lie the 
sum of the hnsumts of the three men: from it the :JIT bezants that the second and 
thirfl mrii have between them is subtracted leaving 7 bc^EoiitM for the first mazi- 
Similarly subtracting the 24 bciiants from the 37 that the third and first riKui 
have iM-twrcii them leave!) 13 bezants for the second. Again auhtrarting the 20 
liezants w^hich tl*e Mwond and first men tiave Vietwno^n them from the 37 bezaju^s 
will k'ttVc 17 liezants fur llite third man. .After this >*00 add to tire 7 tx^aiits 
of the first man one third of the other two men, namely 30; you wdU liuve 17 
liezants frjr the price of the first horse. Tlierefijre tlw price of the necoiid will be 
19 biizants that is 2 iiezoiiits more thati tlie of first. Aiul the prii^ of 
the third will be 21 WzanLs, 
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On Fqut M€n qnif ifte Same Number Horsn 
IVhfn Fneh A/flfi JaJtcj fraiti the Others. 

Alwj tliere are 4 men and sinijUvliy' 4 honses. Anti the sjecond horse is worth 3 
Iv mtjui ls mare thiui the hrst: the third is worth 4 be^mits more tiiim tiie second; 
the fourth is then worth 5 bt^zmits more than the third* Whence the first man 
tahrjj from the three others one third of their bezants, and he propcawes to buy 
the first Itursis Then the second takes from the others and he proposes to 
buy the HMtrnd horse. The third also takes and be proposes to buy the 
third horse. And the foarth take^ from the others mid lie proposes to buy 
the fourth horse. And to understand better about the said horses I propose to 
demonstrate each positiuti IndividuaJly. [p255] Because the firsts having | of 
the bezants of tite other three, has as many as the price of the first hunie, tlieti 
the price of the first hon«? with the residue uf the three, tiatuely the second, 
thirtl, mid Fourth men, is tlie amount of oJl of the be7.smtfi of the HU meni, which 
residue you will call the first. For the same renran an the second taites from 
tlie others and he has then as many as the prke of the second hoi^. then 
the price of the (iecond horse with tJie msidtie of the other three^ namely the 
third, fourth, and first men, is the same amount of be;zatits of all lilt men. 
which reiddliie yon will call the second. And b^-cani*' the second horse b worth 
3 liezantH more than the first, then the secrnid residue is 3 bpczants leas than the 
first residue. Also because the third ntmi tiakes froiti the others and with that 
he has the price of the third horse, then the price of the third horse with the 
roiidue of the fourth, first, imd second men is the sajiie abgvewntten amoimt 
of tlie hezfuiis which you will call I he third. Anti because the third horse is 
worth 4 bezants more than the secoud, then the third reffidoe is 1 bezujils less 
than the secoiifl resid-ue* and for the saiue reiisori, the fourth t^idiie* tuiiiiely 
the first, second, and third men, b 5 bezant:^ Leas than the third residue because 
the price of the fourth liorae is 5 l:>esaj}ts more than the price of the third; this 
therefore knowiit J'ou write down their takings in urder thus: * a j ^his is 
the first position: next jou strive to find the fractious of the sc-cond tMXJition 
that are | ^ ^ 3* >tnd yut) write them l>elow' the fractions uf the first pcsihion. 
These are the jwts of their residues put in order that thretr of them ^ve to 
their laker* For example, if ttie first has ^ al the bezants of the Setxmd, thirds 
and fourth men, and they' hu\e 3 bczAnis* then they^ give liim I bezant, mid 
there will reiiLaiii for the timw of tliein 2 bezants; ihervforG they givio him ^ of 
tlieir rosddue. Therefor*/ the at the head of tJje second positkm ^ m written, and 
thus you utiderstancl the | | that are w'nttt.'U in the same pofiition. After this 

you put nil unequal iiumlwrs ffir the III] mrecjual residues according to their 
differences: that is that the second is 3 In^ thxui the first, and the third is I 
leas than thc‘ second* and the fourth is 5 less than the third. And the greatest 
of them, tf possible, is integrally divisible by the 2, and the second b^' the 3, 
the third by the 4* and the fourth by the 5, namely according to the position. 
But w'heu it is not possible, you put them according to wrhat looks good to 
yau. Anti the first of the nuinbeis is 27 which fails to be Lntegraily dK'isible 
by the 2* the secuiid Ls 2-1 w^hich cati be integrally divided by the 3. The tbini 
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tit 20 wltioh Yvas tbe J na an into^ral ilivKfjr. The fiMirth QioregtVEiTt u hi !j 
lesH than the third. iiM]i;eiy thnti tlw 20, is lu^n^iHhiTity L'j^ T}k=^* are writ ten in 
<trder below the tjecoiiri poHition. here is shown. It w ill be coiLskiered him- tlw 
M.¥Qtul^ third, and fourth men ffive the first mai^ ^ of tlieir T«iidue; this rt^ifliie 
We nbove cktermiiied hrstj Tine put 27 for it; therefore they gii.'e him ^13 Tvliich 
added la 27 ytehLs |40 bexnnts for ihe ajjiouiit of the setund. third, uiid fourth 
meirs he^its. Or in anotliex way. ™u umitiply the 2T hy the 3 of the first 
poKition, and ti>u divide thLn [jy the 2 of tJie isei^und; the quotient TsriU siEtiilArJy 
l>e j|4l} Ivezants for their anirjiint. the thiril, fourth, and first rneti 

giw to tlie second man | of tlw-ir resiihie, nciriieLy the itetond. for whirh we put 
2‘L uatnely 3 less than the first reinaizuler, then they j^ive him bf^ants wdiich 
added to the 24 bejtanis tpiN be 32 l>ezAiits whiih is the iimounl of the third, 
foiirtht itnd first man’s bezants. Or in kUiother way, you multiply the 24 by the 
4 of the fiivt positloiir and you dh'kie this by the 3 of the second; the quotumt 
Trill be similarly 32 txr/ants. And for the isatiie reijusoti^ the third residiie^ namely 
tliat of the fourth, first, ami i^vcoiid men, that i's 2t), you nmltiply by tin' 4 
the first pnaitinn, and you divide this produrt [p256| hy the 4 of the serond 
(Mjadtioii; the quotietit will be 25 Ix^/ants li>r the amount of the fourth, first, and 
st*roud men^s fxfzantM. And still for the same reafiou the fourth resklm*^ namely 
of (he fiiirt, aeeoiid. anti thtrti metu tlmt 15 ^ you lunltiply by the 0 of the lirst 
IHMdtion, and yon divide this by tlK' h i>r the serximl; the quptieiit Tiill he 18 
iHTtuita for the amount of the first, swtjud. nmi third men; this acfded to tin? 
25. 32. nmi besituiis will lx? 5US iMvaiiis which ar*' triple tla? bfrjEants of 
the nil men because tw-h is cuiiuteil iti jt ihfw titiuTs. Thi^mfore you divide 
the ^115 la?zaiits by 3 ; the quotient will la^ bdXaiiU fur the umoimr nf the 
bezants of tiu? Iff] men, Tvhirh is Ir’ss than tiu' ainoimt fif the si^nd, third, and 
fourth men^B k.>ezaiits. V\'hei]c^.- tins [iroljli'm with thi?N? Hil poned resiibies can 
l>e iiolv'etl nith the Hm man having a liebil. VVIjetiee if you wLU wish to solve 
in steps from this potdtkia w'itlj a ilebit for the first man, then you subtnmt the 
^38 l>C!zants fruin the |40 iiezants; there remain 2 ia^xaiits, and the first man 
hm this debit. Next >'ou subtrai E tla? 32 iK^/.mits, iianady I he iinioiim of the 
thirds fourth, and first imn's bexants^ fixan the amomit of of the I 111 

I urn, namely from the |38; tlwre remain for the sei'ouii man br/ants. Alsn 

jTOii Kubtrari the fourth, first, ami ?ie«>nfi men's ln-zatits. namely 25, from the 
abovewTitten |38 bixants; there rerinun ^13 fa*3Wits for the thlni iiiiui. Agiiith 
!!4tbtr»rting the first, second, aufl ihiril men'a hrznjUs, miinidy the 18. from the 
sairU' ^38 benmits, thrte rejuain ^20 Lie/mitv for the fourth man. At Uu+r wi that 
you find the jwiei' of the fipst Imrse. you tidu‘ one thiH of the sitonfi, third, and 
fourth nwn's Iwzajits. namely ^40, becatLse f he first irnui rakrv rhtH ituiny: there 
will lx* ^13 from wbieh you aubtract the debit of the first man, uaniely the 2; 
there will runniin 511 Isezants for the iwice irf tlw= first hor;^'. Thern’frjre tix' price 
of the neioiul home will be ^ 14 tie/Jints that lire i lu rajits mort^ tiuui the price 
nf il»e first. The third will truly ^18 bi?syiiits. Abo file fimrth T*,ill lie ^23 
be2ants, namely 5 iiKire than the pfire of the third. Iwrse. as was proiKwerL 
And if you will wish to solve ibb same problem without the debit of the 
first iiiiiii, then v-ou put four larger numbers for the jilHiiTwritten four um?rpwl 
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uuiubm wbidi liiivt the And ki the tim of them be 87+ lla- 

the third SHU mid tb(* foiiiTk 75. Next ^nii lunliiply ttie htvt residue, 
ummdy ilie 87+ by tHi‘ 3 of the jir«t potutkin. mid you di^'kle thtH the 2 of the 
second: the qiiutkat will be bezants for ajiKmnt of the second, thirds 
azid fourth nif?n^s ijcMUita. Abu )t>u inultiply tlic neiond mddiii*+ luuiwly the 
K-4, by' t]iL- 4 of the tii-Ki pewititm, mid yt>ii divide thb In' the 3 ol tlic !»woih 1; the 
quotkmt will be 112 bezants fiw the amount of brzajits of the third, fourth, oiiil 
first nw 4 i. Again >-ou multiply t!ie third residue, nninely the HO, by the 5 of ihe 
first poflition. Htid yuu divide this h>' tlie -1 of the ms'ohiI: the quotient will be 
lOD li^zantK for the aiaouul of the Ebiirth. hrst. ami second men's bezanU. Abn 
the 75, iiaioely the fourth residue, you multiply by the 6 4.if the hm poentiim. 
and >XHi divide thb by tfie 5 of ilte smutid; the (Quotient will be fK) besuuits that 
19 tlie mriount of the hist, wcunci. hikI tliird men'a bezants. Tliis is add^^i to 
the lUO, 112, nnd 11 JO bezants just fouiid: there udll be ^-132 bi*»ints whk'h are 
triple their l>ezants; >t)u db'kJe then hy tlie the r[uotie(Li will be ^14-1 bezatits 
whk h are tlic sum of the of the four tiieti: you subtract thb frotu the 

semiid. third, tutd fguttli iiHni'm liezntiln, luimely ^IJO: there will rerruUn |l3 
liezants for tlie first mail. Abi> yfj^i siilitraf t the third, fourth, miti first itketi's 
Ix'^/ants, namely 112, frt>m the glU: tbere will teiriAiii J32 bezniils for the 
scvoikI TiiiUi- Again you subtract the HX) bcTaiiifl which the fourtlt, first, mirl 
Mtsiitid iihui halt* iMixuij!, them from tlw iLforewritlen ^144 bezants: then' remain 
J4 I lieziuitR for the third iiuiti, (p2,5T| Again you subtract the first, wcotid. and 
third iiien^M bezants, nmiK'^lv iIh* 90. from the 11 1 11;M'Z4Uits; there rettmin for the 
fourth mail ^54 Wzaiits Aiirl iH^'nUM^ it wiis rfeii]r>nslrated! aliove rhnt Ivtween 
tlie ririce of the first hurst^ nnd the first residue tliere ls tlie amount of the lilt 
men's iH^zaiits, if >oci will subtract tlte first miidiie. lurtuely the 87, from tbr^ 
quaiitilv, namely the gl'l ** tlaere will fetuain |57 lx>zaftls for the jjrice of 
I he brvt horxe. I'berefort? if >ou will subtract the second residue, namely tin* 8*1+ 
from the 1,144. then there wiU reiiuiiti idiniliuly ^60 bezants for the price of tiie 
scK'uixl ht.»jsi*. Also if I lie thinl rcHidw. muiwh' the 80+ is subtracted from tbe 
same |M I^ then there will remaiu ^frl bi-zaiit# for the price uf the third borw. 
SiiiiilMrly if tlte fourth rtiinnimler, nanudy the 85+ Is subtracted from the ^144+ 
tlwui there will Iw ^GO ft^r the rn’ice of the fuurth horse, 

fJn Four M*‘ti and One Horse 
Eitrh Tetkf* Une^uatiy from the Olhrrs, 

Kmir men having lH*zant!^ wish to buy one Imrse. and as ihone of tbrnj eim 
buy it, the lipti jsaid. If the siHund imm wjH give iw^ luilf of Itb iMatAiiiis. and 
the tliird will fpvL! me one third of his. muj the fniirth HimiLiixly w'ill give me 
one fourth of hLs, tluui 1 sl^idl lie able to buy This laJCse. To this ilie secoixt 
rnqMiodod. Anti if the third man wll giiv me one third, and the fourth will 
otic fourth, as ymt took from them, and itiu give me otic fifih of vuur Ix^zantM. 
I hell [ shall stttiilHrly buy thin horv'; hJaj tin* third tnke*< from the fiturth man 
one fourth of lib lH*za.nts+ atKl from the first one fifth, and frotn the Kfcoml one 
sixth, iitid he proposes to tiuy the Insrsc, And tlie fourth takes from tlje first 
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iMw fifth. Hiid from i]» mu* iiixth. mid from the third oim* »evriivh. iii»J 

he idmilArly prc^o«$rsi to buy tfie l]or»e. Tbi? ainoiint of eiirh'n hfZAitts uiid the 
price of the horse jut Hou^ht. You »Tite down ifw frnctioiis that tJie first iium 
t-akf^ frotti the i4enr>nd, third, and fourth men ijt tirfltT thus: ^ | 5: uml'er them 
you put the taking of the last, munely t}ie fourth mjMi. tiAmeiy the 1 ^ as id 
dbiplayi'd Lii the miir^ti. And wu suhtrort the L thni is over the 2 from the 2; 
there wilJ reitiAin 1 whidt ywi tiiuHtply by ibe 5 thni w under tfre firs; fraction 
of the louvr line; thnre will be 5 that you write abox'ii the Aisd altiriiatiMely 
you duhtrart the 1 which is cner the 5 from the 5; tlw^re will miuuit 1 that you 
tmiltipjy Ijy the 2 thnl is iiixler ihr fir>ft frartkui of tl»' upper line; (hen^ wiJJ 
be 8 that >i>u write above the Ahw you inihtrai.;t the 1 wliirl] ia over the 3 
from the 3; there will remain 2 that you inultiply liy llw 6 that in under the 
second fnwtion of the towM" line; llM*re will Ise 12 that ixat irrile almve the 
Similarly >tmj subtract the I which is cait the C from the (t: there re[[iain> 5 that 
>TMJ multiply li>' ihr 3; then' will l>o LI thut you write abon’ the .AKidu >011 
subtract tlw 1 wJikii is over tlie -J fnini tJtc -i; there rt^ttiniiiii 3 tliat ytai tnultipJy 
by th*' 7; ibene will be 21 that you write alxa-e tlw' .And vxiu sul>tfact llie 
I whicti is fjevvT tht' 7 frtMn the 7; there n'lnains fi that yon iiiultiply by the 
there will he 21 that you wTiti- aIhfvv ih*' |, 1 iiuiiiU'i>» n*iw frititid, you will 
multiply ilw? 5 by llie 12 and llu- 21 lhatl are above t\w first lim>: llicre will be 
1260, and the tirat man has tJjis mAnj\ Also >1011 will miiUiply the 8 thaU is alxiw 
the I uf the^ftuul line by the 12 and Ity the 21 of the upier litie; then’ will tie 
2016. atKl ttie second Ims this iiuiiiv. AKoin >ou w*iU multiply thf B th.ii a jUhax' 
the I hy ttie 1!j that is tiliove ihe njifl by the 2t thnt is alHAe the there will 
he 2520. and the third lias this itnuiy. A]i;ain you multiply the ulxwewritU'n B 
by the 15 ami the 24 tJiat is ttb<»ve the A; then- will is’ and llic hairth has 
this innjiyH But in tiriler that you haw tl»e lavajits of each in the least aiiyiuut, 
you divide each Cuiind numtier by 12 which can be dmie inte^rnlly; tin* t|iKitieni 
(;«■ the first man's bewmts will lx 105+ and for the !«xoiid*s bc/anls lfi8. umi for 
the third's beoniits 310. and for the fourth 240* Nejct in order that >vii have the 
price uf tlte horse, vtig take luilf of the IGH btstants. nmixly 8-4, ami tme third id 
jp258] 210, nmnely 7U, and otw' fourth uf tlie 240. uonady Itccausie they are 
the takitiK^ of tlx find maji. and you luld them to the 105 lu'wmls. an >xhj will 
have 310 beionts for tlie price <jF the horse, and thus yuu will lx olik tu operate 
with se\'ural mru. 

Hen Brains Fart Vf un Prftblemn of TraveUerit 
and aUo Stmtiar Prahtems. 

A certain ihmii ikrocredinK to Lut ca nii husirK-tss to iniila' a profit doubled lits 
money'* ami lx spent tlxre 12 demiri. He then left and went thnaif^h LkirciKT; 
he there doutdeiL hts muiie>% and hr sja’iii 12 rlrnari* Tlxu he retiinied to 
douhkd his ftiocM^ luid sixiit 12 demvri, and it pruiw^rri tlmt he hail milhiiiit 
left. It is fiouidit Jka' much In* hud at the h4>fhnniiiK: Because it i.s pri>(ifiHed 
that lie iidways dtiubled hi'i luuiHy, it cleiir that 2 will lx mwle frutri iuh'. 
Wixm’c it is st't^n w'hat friwtiun I is of 2, nmnety i+ w hich thus is writ ten three 
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times because of the three rrip6 that he made; ^ | ^mci the 2 b multiplied by 
the 2 and the other tistw that are under the fraction; there will be 8 of which 
you take naxiiely 4. of which you take namely 2, and of the 2 you take 
namely L After this you add the 1 to the 2 anti the 1; there w*ill be 7 that y-ou 
multiply by the L2 denari which he spent; there' vrilJ be 84 that you divide by the 
8; tlie quotient will be ^1(1 denari, and the man had this many. For example, 
he doubled the |l0 denari making 21 h of which he spent 12 leaving 9; this he 
doubled making 18 of which he spent L2 leaving it ngiiiq he doubled uiakitig 
12* from which subtracting the expense, namely the 12^ nothing remains, os was 
propmsed. and thus you will be able to operate with HU or more trips. 

Howewr If it is pr«ipose<i that in the lost of the aforewritten trips some denari 
remain after tlie expenditures, we say 9, then the 9 is added to the 84 found 
above; there wiii be 93 denari which is divided hy the 8, as we said before; the 
quotient will be |ll. and he hod this many- 




On thr Some, 


Truiy it will lie said that at the end of the said three trips after the expenses 
there wdlJ be 9 denari, rmd it wdll be done Ln another way than was syiid before, 
namely it is found hiiw mani^ denari he must iius'e w'heti he keeps his capital 
after the f^xpenscs. We demonstrate how it is to be found. Because he doubled 
his money, he gains onollier denoru fur each fie had: therefore from 12 denari the 
profit is 12 denari, namely the expense; this 12 is kept owide. And now' it will be 
seen w'hat is necessary for hitu, always doubling, in order that he have 9 denari, 
and subtrac'ting tiothing thence for the expense; this is seen bj' putiing some 
numbm^ as hi the tree uiethod, and w'c demonstrated this in similar problems. 
VMient^ we put it that he will have 1 denaro beyond the 12 denari put aside; 
from this 1 denaro he made in the first trip twxi denari: from this he made 4 in 
the second trip: and from this he mode 8 denari in the third trip; therefore in the 
three trips he mode 8 clenari from the 1 denaro; from this the 1 is subtracted, 
namely the capital, and there remain 7; therefore from 1 denaro the profit is 7. 
Therefore you say. for the I denaro that 1 put in the capital, the profit is 7; lujw 
many shall L put so that the profit is 9 demiri? You multiply the I by' the 9, 
and you diride by the 7; the quotient b w'hich is added to the 12 denari with 
w^hich he gained the exjwnse; there wdll be 113, and the capital is this maj^y. 

And if you wish to have this sohition by the direct metfiod, you put the 
capital of tfiis man to l>e the thing W'hirh in doubled in tlie first trip, olid he 
spent 12 denari, ajid thus he had twx> things minus 12 dcniui w'hich he doubled 
in the sectaid trlp+ and he hod 4 things niiiias 24 tienari from wdiich he s|;ient 12 
denari; tlirrefore there [p259] remained for him 4 things mimut 3(i denari which 
again he doubltxl in the third trip: this made 8 things minus T2 denari from 
which he spent 12 detmri; there remmned for him at the end of the thnse trips 
[III things minus 84 denari that are equal to one thing jmd 9 denari, namely 
his capita] and profit, Therefore >te>u add the 84 denari to Iwtb parts: it results 
that 8 things ore equal to one thing and 93 denari. Vqu take therefore the thing 
from both parts; there w'ill remain 7 thin^ efina] to 93 denari; therefore the 93 







374 n. Libtr Ahaa 


divkied bv 7 yieldit }l3 ftir minHUit Qf Arul thi# nju^i is hl'4 

cApitAJ; aJI muizIai problieznft aS triiw turt* Ajlved Ij>’ ihin riiJr. 

On the Stimr. 

A|;iun l»r iniul<.‘ thriv tripts, uud h.^- cajiicd wilti jjiirtiiA^lf ^lU tk-^iiari with 
which, R» w iwiti iK'funv in wurh trip hr rniwJr dgiibk', mul in nich lie npent 
tiih* nrhi llw sitiiiT' mihiiint, und luithiiig: rK'mnimi] fur liiiiu 'Hit' Atnuiint hui 
crpcii!i«!i ifi For the nlxnf^aiil )'^>u write ciimrti the ^ ^ adJ 

>VHt niulliply the 2 tlK* 2 and the 2t then* will ite ihnt yuii Lert^p, jizkI 
tlwftic-r take ^ of it, imuiuIy 4, uf whit h takt' ujiUMviy 2, of wbiiii vtiy take 
uaiihcly and you add tiieni tberr wUJ be 7 wf^ hjund aIkjy^. Hitd 

you multiply tlie !$ li^* the <'Apjtuh iiaiivdy lijp' ibr IKI; llu're will W d>4 that you 
divide by iltc 7; tin? f|iiutient wiU be 12 di'Jiajrr, and this many b* the expetnse. 

On thti Same. 

Again the capital ia denari, and upon tiimpkikm i>f the three aharewrit' 
ten irip« thtre remained 9 denari (dr hini» and tur*- much \w j^pem after rwtdi trip 
)a not known Vou hmi Uide<^ the alHivewritlen K iind T, oral >xj 1] will inuhiply 
tbt' ^11 In' the 1^: llvre will be from W'hieli yiLOi bubtroert tbt' denArt ilmt b 
ptY)fxv«pd to remain Uv him: there remain K1 denari which yiai divide by tla* T; 
lla* ({uotienl will iigain tw 12 fi^r the ^•xiienMs 

Abwi the rapkio] b ^ 13, and at the eml denari wdl retnain beynnd hts 
Capital, mnl Again the exivcniws an' KiUight, ^uu iherefiiiY' fwld ilie Jl3* iHiineh' 
hb rapitnl, to tb*' 0, tuiitH'ly ihk* prutit: liaTe w ill lie i 22 whkh yiai wnlitract 
from the muhiphratMai of the ^13 hy the H, that ia ^ PJti; there n'niain^ ]$4 that 
>XHi divide hv' tin' iht' iptotii'nt will be L2 ileimri kir tla^ Jiu wie j^aid 

before. 


On thr Same mfA Aciur 7’r*pA. 

And if you will propone that he made till tripa in whieh he njwiiy» iripkx) 
he* rajiiial, and he sfxmt 18 denari in each trip. maL nn aniil liefun.% iKithiiig 
rmnaiiiA fur him at t he end, llien accurdlug to the ufHAt'writteu iiU'thoil you write 
on*' third hair limeH fur the 11IJ tripH thuflr ^ ^ ^ IxTaLc^r it hi imitxmfxl tluit 
Im' made 3 from L Wlwiim the capital idimv third of itself and tJie profit, and 

^iMt iiiuUijdy tht' immhers W'hieh ore under the fractiuruiH^ tmiuely tlie 3,. 3, 3, and 
the 3i there will lie 81 that you have in place of the expume; of this you take a 
thiTxl iHirt, tlini in 27, that yuii luiv<c in phue of tbe rApitaJ of the Arst nciienoe 
becauat- when it tn once tripled ii makixt 81; of this you uiUt^ again one tliird, 
that is that yuu haV'e in place of the capital Cruuj whh li is tmule the MXiitid 
eXtienne bn^aiise the tripk'd in the hrst rip inakf** 27, lUid ttlplrxl in lln* 
innki'n 81,, mirurly tbc' expenaei monsA'ej of the 1) jitjti E:ike there will tie 3 
lor the capital of the thml expernu*. Aiwl uf thLi >xai aguin taJ^ ^ yielding 1 for 
tin* I'opital of the hrKt expemw'- \'cai tlieri'fiire add tlw* 27, SI. 3, ami 1; Tlu’te wilt 
lie 411 tliAt is hail m place of tbi^ capita] of the 11Z1 irxpntses if each expiivee uf 
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the ctipilaJ va Tljerefnrti the capitul wutild be 10, and becau^ the expen*^ 
is actually IS, it fdlavcs pruportionaJly that an the SL is to the ^ the IB is 
to the soui^t capital- Therefore you will miilttply the IS by the U), miid j’ou 
divide thi$ by tlie BU ajid you will canee) the tlie quotieut will be |8 denari, 
and thbn noiny is the rApitnl of the man, [p260] 

Oti the Sa.mt. 

And if it hi ,4aid Llutt he will hniT in his napitol nc the bf?^niijn^ of his^ lilt 
trips 18 denari and you will iwk KoW' niurh lie spent in each trip, and it is 
put that at the end nothing remained for him^ and his expenses were all equal, 
then the proportion of the ^8 lo tbe sought expense wUl be as the 10 to the SI: 
the |8 is mukiphud by tin? 81; there will be 7!?0 that >'ou divide by tbe 40; the 
quotlciit will be 18. and this many he spent in eodhi trip, 

On thr Samc^ 


And if stju will propust tJiat 12 donnri rotnain for hitn at the end, and hid 
experLse wuU be IS, then iitiu adfl the 12 to the ptxKluet uf tbe 18 and the 10, 
nuuady T20; there will be T32 tlial VoU divide Irt' the 81; the quotient Will be 
and the ciipitaJ is tlus inuch. 

.And conversely if it is said that his capital makes ^9 deiwrit siid at the 
end 12 denari remain for bim> and hcFW' much will lie spend in each trip is not 
known, then ran multiply the ^9 by the 81; there wdll l>e 732 hrcjin which you 
subtract 12 leaving 720 that you diiide by the -10; the quotient will be 18, and 
this much \s the expense. 



cjfpensf 

IS 


On thf Snmr. 


lYuly if you w'iU say that at the cud of the 1111 trips as inucli as his capital 
remains, then you do thus. Because he made in each trip three for I, the profit 
for each i will be 2- Ihercfore yxsii will multiply the I,, namely the capital, by 
the exiieivse 18, .Ami ivni divide by the 2, muneh the profit; the quotient will 
be 9, and t he capital i hb much, 

On fAr 5 «j7[c. 

And if you will propose that at the end of the said trifw there will ren^ain for 
him 20 clenari Iwyond his capital, mid hiH expense Is always 18, then you find 
the aforewritteu 9 when his profit was his exjiense, ami you we hiw much he 
profits From one denoro in his 1111 trips spenduig not lung. Bc?cause m the first 
trip he ntakes three from 1 denoro, tlum in the seecjiid from the thcee he iiiiikes 
9, In the third he makes 27 from the 9, and in the Ith trip he mokes 81 from the 
27; therefore in the IflL trips he mokes 81 denari froui the 1 deuam; therefore 
from the I denoro the profit is 80, Therefore you ttay. for tlm 1 denaro that I 
put in the capital the profit Is 80 denari: Jiow much siiuJJ t put in so tluit the 
profit is 20 denari? You will therefore multiply the I by the 21), and >t>u divide 
this by the Sfi; the quoturnt is j of one dennro which added to the 9 denari wdll 
be f 9 denari, and the capital jj# this much. 
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(CM the Same fry the Direct Kfethod.] 

ALku let hi^ (MipitAl be |9, adcI the expense he unknfnhtiH and let tlie profit 
at the end be 211 . 1 indeed teaidt how to find this nulutkm by ttie direct 
method. You put for the unknown expense the things and yuU triple the ^9^ 
there mil be ^27 from which yuu subtract the thing for tlie expense of the hrHt 
trip; there reinaiits |27 mitii]±; the thing, vvhkh again tripled make^^ ^83 
three thtng» from which you take tlie second expense, namely the thing: there 
reumins inmus lEIl things, wlurh Li tripled: there will be ^249 miitiis 12 
things from which is subtracted the thing, namely the iJiird i^penseL tliere W'iU 
be 1249 miiiiiai 13 things wtUd] b fitially tripled milking |749 minus 3fl things^ 
and from it one thing in subtracted; and there will renjain ^T-19 lestf 40 things 
that is equal to J9 plus 20 denari, namely the capita] and profit. You therefore 
restore the 4U things Ui both; there will reniain |740 equal tn 40 things plus ^29 
denari. You therefore subtract the denari from the ^719; there mnain 720 
denari ixitud to 40 things. I'hetefure you divide the T2G by' tlie 10; the quotient 
W'ill be 18 for tlie sought expense. 

This is nioTcovrr Found by an imiirect proredure thus. You put again the 
thing for the expense which added to the cajutal aivl the profit will be the thing 
plus j29 iienari that the man has ui the fourth trip from tripling the denari 
|p26lj whirh remain after tfie expense of the third trip. Thereftjrp jthj take ^ 
of it; there results one third of a tiling plus |9 denari to wdiich you mid the 
expense of the third trip, namely the thing; there will he 1111 thirds of a thing 
[> 1 us ileiutri that he tuis in the third trip from tln^ tripling of the deruiri which 
remain after the expense of the secfiud trip. Therefore ytiu liike one third of 
them, uajnely | thing and |3 deiiuii. to w'hich you !k 1<1 the thing, namely the 
expense of the secoml trip: there will be thing and ^3 denari that lie hiid in 
the second trip after the tripling of the denari whirJj remairnsl after the expense 
of the first trip. Therefore >ou take otw? ihirJ of them; there will be ^ thing and 
^1 denari to which you add the one thing that he EpCinbi in tlie first trip; there 
wnil be ^ things and denari that are equal to triple his capital, namely 
Therefore you siibtmct the ^ L denari from the ^27 denari, and there will 
remain ^26 denari w'hlrh eqtial ^ things. Therefore as the 40 Ls to the 27, so 'm 
tlie 126 to the in flight expense. You w'iill therefore itiultiply tlie 27 by the |26; 
llicxe will t>e 720 that you divide In' the 10 ; there results 18 im tliere should. 

.4 fiotfrer Profrlcm nn Three Tnpji. 

.^1.^40 anoilier problem of this kitul is prr>po«;cf] in order that his is better 
understood, natnely of a certain mnji w 1 k> made three trijis, making three denari 
fjf two in the first trip, V of IIII in the secoiKl. and 7 of ti in the third, and Ik* 
spent 15 denari in earh trip: Iwcaitw* in the first trip he imuie thrw from two, 
the proportion uf LLi capital to the capital arwJ profit of the .sanic trip is as 2 
to 3; t herefore his capital ^ of the same rapltnl mid profit; therefore you 

write down For the iiaine reaiioti f[>r I Ell to fiA-c jon write down aaid for Vi 
to Vil you write down and >xiu locale them thijs; f | 5 - Aiul yon Tuultijily 
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the liuriiberii which are under the fractions in turn^ namely tJie 3 by the 5 and 
by the 7; there ftill be 1U5 of which yuM take | that is 70, and you take | of 
Ihtt that is S6, of which you take S that is IS, that v-ou add to the 56 attd the 
70; ilwre will he 171 that you keep; the Maine 17-1 tan be ImmedLAtely bund, 
namely as jiin multiply the 2 that is cftTr the 3 hy the 5 and the T that ate 
under the fractions; there will be 70. Also you multiply the same 2 by the 4 
that is over llu? 5^ and by the 7; there will be 56. Again you multiply the same 
2 Ijy ilw name 4 and the 0 that » over tiie 7; there will be all which added 
together yield the same 174 which >\iu multiply by the eicpense^ namely by the 
15. and you divide by the 105: the quotient wil] be ^24, and Che capital is this 
much. 


On tAe Same. 

And if you will propose that his capital is |2-f denari, tlteu it is sriugbt how 
mudi is bis expense. You wiW miiktipiy the ^2-1 by the 105, and >n« divide this 
b>' the 174: the quotient will be Ifnk-nari br hts expense. 

On ihe Same. 


Agaiu the expense is 15 denari, and it is propo»ed that be rf-mains witli 21 
denari at the end. You iwJd the product of the 21 and 48 bund ahtm?^ that is 
1008. to the product of tlie 15 uud tlie 174; there will lie 3618 [bat you divide 
by tlie IU5; the quotient will he ^3^1 for his capital. 

And let it be said otherwise that his capital is ||34. ajid at the end 21 denari 
retiiuttR*d for liiin. And it is sought how much he spent; you must muhipty the 
^34 by the lOS; there wiU be 3618 from whicfi > 1 :^ subtract the 1(K)3 that arisen 
from tile iuultiplioiti4ai of the 21 fjy^ the 48; there renmjiiH 2610 that >‘tm divide 
by the 174; the quotient will be 15 demiri for ihe expense. 




15 


On the Same* 


lYtily if it Is said that at the i^nd of his tlircc trips there will reiiialn for him 
his capital, then ynu subtract [p262] the bund 48 from the 105 bund aboi'c; 
there remains 57 h>’ whkh yrxi divide the jmiJtipiicntkm of the expciuc. naniely 
15, by the 174 buiul above; the quotient will lie |^45 denari frjr his capital. 


mpital 



Oh the Same* 


.Again if you will say that the capita] Is ||45, anri you will propose that at 
the end of the said three tripfi tbr capital will remain for him, and you will stek 
how much he w'ill spend for each trip, then you will dnd the aforewritten 57 ifv 
which >'OU multiply the and yon divide this by the 174: the quotient will 
be 15 for the expense. 

.Again if it will be propcised that the exiientie is 15. and at the end of the 
tnt» tluire will ivmaiii 45 tk'nart licyond his capital, then you multiply tlie 15 
by' the 174; then' will \w 2610 to which ixm tuld the 45 times the 48. nmnely 
2166; there will lie 4770 that v-ou divide by' the 57; the quotient will be |f 83 br 
the capital. 


capital 

^83 

T!l°^ 
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On a .Vfan H'fto Xfade HU Trips: .^nr;(A#'r iUcihod. 


■/n 

Is 111 



J i 

4 

•/I 

Ml H] 

III) 


Again it iuH ptQpt^fkCfi that hi* mmkr ElII trips^ aial in tbi^ ficFit He trouble 
btH moncy^ and he ^pent ou it 13 ck'ruui. And in the »errTnd he uiark-^ three from 
i-«x>. and |}4> on it 16 denari. And in the third he made JUI from three, 
and on it he ^)etit 18 dctiari. And in die Fourth ho iinule V froiu [J[l^ uiul itt tlie 
aanie trip he siient 20 denari, aiul nothiitg remained for him. Tliernfnre by the 
abdvewritteii dcrmotutratioiiH. ffw the doubling of the Hrwt trip yon write downi 
And for tb* three from two of the siHOud you write ■, And from the Illl 
from thjre of the third you write j. And from the five fixjm If]I of tfa* fourth 
trip >Tiu write And they are put down in order. ^ J multiply the 2 

by dre 3. 4, and 5 that are uinJir the frar* iortif; thi*re will lie 120 that is luvl in 
place of the expetuw* of each trip. Tlierefore s-uu take half of it;: the half will be 
00 that bi hml in place of the capital itsed for the (imt expejiM', .Anri when the 
60 is cioiibl«i 120 retmhs, naimiy tlw.' first exia-nse. Again | of the Of], nmnely 
10* ht luul ill place of the rapitu) for the sec^ond trip. .And tJiift doubled makes 
80 from w*hifh if lhrt*e is iruuJe of two, that is half of the 80 is acldi*ii Co llie 80, 
tliere ri^sulta L20^ luijneJy the Si!cond expeuse; jiiomrvct if | is taken of 10 thati 
tlu*ro rosuEts 30 that Ls hail in pLnev of ihe capital fur die thirvl trip. Because 
this bi doubli^l in the first trip (30 b+ made;: ns thrive from two is imuJe of it tJO 
results, from which 1 fimm 3 ta made^ luunely a third |jart of it is arlde^J to it 
making 12U, namely the thinJ ejC}KUise, Next ^ of 30 ia taken yielding 24 that 
is in place of tlie capital for th*’ last expuise; fruui the 24 is made 18 in the 
first tript and Tl in niade in tin* Mix'onti, luiiaiy three fhjin two, from whirh in 
the third trip 06 is niaile, imiiiely LJtl fixm three, whjcii finally (iiakr?< 12^1 In 
the fourth trip^ naiiudy widi fiM!' from ][||. that. Is tia- expi'Jiae of the fourth 
trip. These uumbiTs can tuorcHjivt^r be found in another way; yon put in order 
I I I .J, WfU muldp])^ the 1 whicli Ls over the 2 tij' the 3* -I, mid 5 that arc 
under the fractions; there w411 be (K), naim ly hidf uf the 120. Alw> you multiply 
the same 1 by the 2 tlinl is over tlu* 3, and by' tlir 4 and 5 thnt are umlet die 
Erartiaiis; there will be 40, nioiu.'Jy | of th*' aforcKHid 60: jwxt you multiply the 
1 by lEie 2, and hfy die 3 that Ls over the frarttoos; there will be tkl that yim 
tiiuJtiply b)' the 5; there will be 30 for | of 40. At huit you multiply the I by 
the 2, lUid by the 3 ainl 4 that are uvx-'r d e fractHHiH; there will be 24, namely 
I of 3(J. Ajid liC't'aiiNe the icipedjk* of tin? fin?t trip ii^ 13, proportionality as the 
120 ui to the 60* so is the 13 to the oupltaJ for the fijxt expen.*je. 'I'hprehire 3 'on 
W'iU tiiulliply the 13 by the 50; there wdll Ix' 780 that ,>011 tliTb.i.tle hy the 120. ^md 
>'t)u will luiv’i' the cupitnJ for the fir^rt trip. Iiimdarly lx*cnu.sr die expi'iLw of the 
M'Ouihl trip is 16, profaartiojiaJly tlie 12(1 A'lll be to the 40 as lIm* 15 is. [p253) 
to tlie capitid for the second trip. Thereforx* you will multiply the L6 hy the 
40, and wu di\'ide this by the 120, and you will have the capiial for the sv>cond 
expeiuie; thendore for the same reaflr>ii yfi\ will imittlply the 18 by The 30. and 
tJie 2U by the 21: there will be 5-10 jukI 480, and you divide each \ry the 120, 
mnl >\>ii will have the cnpitHl ff>T the thiri] mid fourth expenses. And liCirxiUiw 
ench of the founci till numbers, ntunely the 780, OIL), 540, uiicl 180 are divirl(?d 
by tin* 130, >xm mid tlwin togeiln'r; tbere will be 24-llJ that 3 viu diviHbi^ one by 
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tl»e 120; tbf' qugtkiit wiJJ bif ^20 tor the t'&pitAL 

If >-«Hi «rTjsh to in^T&tlgwtf* this in iJiP tfiwtx way, tlH-n becrtHKP in ibp ff>nttli 
trip fi\x' w ih>mK' from IIIL aiuI l»e Kbs the* Uut uaidtIv the 20+ till 

parts of the 2C1 are capita) tud tbe fifth purl is profit. 1 lucnefore if of 20 is taketi 
1+ rbm there will be 10 that he bus after tb<^ third cxpeliWi whirh e^ptfiue 
^iJchI tu tiM’ Ifl inakfji 34. ami lie hus this itiany denari, an Frmn three were 
luade llll. Therefore >t«i take | of the iiarody' ttm multiply the 3 by the 
34, nmi >thi di^itle thia the 4: lliere will be ^25. and thte many be has after 
flip wvxmd expenne H'hlrll JH Ifi deniui. you atiii tln^ae toftetber atd tbere will be 
141+ lud ihbi many be bas jiiter three is made from tiK'd. 'I'liendore take ^ 
of them: there will lx» and tbbi many In? luts after the first ejc{K'ri-Hc whirh 
w 13 ik'niiri+ iheae iubleil toj|;ether make J4L. and iliiK miiiiy be hits after ilw^ 
tloubUui; Thai lx* uiakeH iu the fimt trip. Therefore lialf of iliriii, luuuely ^20+ is 
the rapital+ as was found idKn’e» 

And It h( prrijaisrsl tiutt hi* cotitiriUi-:( w'itb 1111 trips, uid reiiidiis for 
liim 12 denari: beesuise ila- aboii'ewTilten 24 is tla^ capital of the fourth expr'iw. 
from the 24 that he has nl fbe licfdnninj; he makes at the end 120; therefnrp as 
the 1211 Ls to tlx' 24+ m the 12 tluit ia [jmjxMx) to remain will lie to t|>e rapjtJii. 
Thm'fdre whi will multiply tlw 12 lit' tlie 2-1: there wdli be 3&B. and yuU ^iivide 
this by the 120; hiTc you take \ of I2i thm* will be |2 that >rai add to the 
fouii'l (apital ^20: there will lie ||22t ut the 2HK ynu add with the afon^saxl 
2440; there will Yn' 2T2i!i that j^tjq divide by 120; tiie quotient will be simiUrly 
1^22 for the capital. Moreovvr v’du will find tiu? ^me Iw the reverse metlxxl if 
SYxi kiaiw how' to niter tlie argium'iit. 

And at tlx? cud uf the llll HfurtWfcii.i iritis ilicre nil! remain for him his 
cajHtal, h>und as ahove, the ]2I>. 21+ 2140; >thj fiubtrnd the 24 from tht* 1211; 
tlx'n* M'ttiailL'< 90 Ia' wfiit’li >*00 divide the 24i(b tlx* quotient will lx? ‘^2-'» fot the 
.Atnl we did this hcrausc 24 ts tlx immlx^r which ffmii trip to trip by the 
profit increatM-s to 12U in the biurth trip, Aiul Ixxuuse it m proiwHsl at the end 
tliere rr-inaiiis his vapita]+ when the* 24 Is siibtract(s:l From like 12U tliere retnaiiis 
96: ihb 96 is luxl in pl.-we of the nunilier from vrluch is mairk* the nxpHpi4iw+ njxl 
the 120 is hod for (he same numlx'r ami for tlx* oipital. iiiiuiely in plrtve of 
Ami Inx^aim? frtim tlx* ^20 iuhI its prufiL rrwuH all the ejtiieiise, Ixx'nwie whi*n 
the capital is J2fl iicilhiUR remains for him after tlie experisi’. Ix^hit^ tile ^20 
is similar to the 96. then ns the IN) is to the 120. «o th*' ^20 is to (he number 
uf kept ea^ntid and i!xp<*rjst*s!i. Tlierefon* the ^20 is multiplifsl by the 120, and 
tlx* pnxiuct is 2110 w4ijeJi is rhviiiisf hy' the IW, xt wc ^bd alxivv. A|piLii if it is 
proposed that the profit is 20 df iuii'i beeuuw it b saiii from the 21 the prufit is 
9(i, tlwTelbrc as tire 90 is to Lite 21, so the 30 is to flie <‘aiUtH]. TlierehuY! vtxj 
will multiply the 20 hy the 21, ami >*uu divide tills by lln^ 96: tJiat P*. ycMi inkc 
^ Ilf the 20; the quotient wdll lie S that jfliu arUt to tlie -^25: then; will be ”^30. 

(lyii the ^anif.] 

Ah^ the jjfofit is the same ftuin trip tn trip, ftjul the rapitid b ^20, and tlx* 
secoDii expense is 3 plus the firKi, Also tlx* third ejtp’ns** & 2 plus the +Hoi::ond: 



380 


IK Kiher Abaci 


tine fourtli lacpejMP w truly 2 plus the third. .And the esp^fise of each trip is 
You find in the abovi^sfiid am' the 120. GO. -10, 30, and 2’i. After tkbi 
\Tfwi muitiply the 52 O b>' the 120 ; then* will be 2 M 0 that >uit keep, and t hf 3 ha- 
which the socoikI expeu:$e cxclihL*^ firnt you mukiply [p2&l] by the 40 that ia 
luul in place of the capital for the second expettse; then* fie I 2 (h and the 5 
by wlikk the third expense exceeds the first >*oiJ multiply by the 30; there will 
be 150. Also the 7 by which the laKt ex;tK*Jise exceedK the fiTi#t yrm inultipiy by 
the 24; this 21 is had in place «f tlie capital for the aanie exjieiiHc; there will be 
1G8 that you add to the 150 and the 120 just fuiiiHl: there wiU 438 that 
subtract from the 2440; tlwn.* w'ill remain 2002 that >ipu divide by the 154 that 
results from the addition of the GO, 40» 30, and 24; liie (|uoticnt will be 13 for 
tfie hrgt expense. 


[Cln the Same.] 

Again the capital is ^22, and iU the end after the ninrebnid expense 12 
denari will remain for him. You multiply the 12 by the 2-K ttyere will Lte 288 
that you add to the 438: there will t>e G26 that >nou subtract from the prinluct 
of the 1^22 and the 120. nainelv 2T28; there will rertmiti 2002 that >011 divide 
by tin? 154; the quotient will f.«siuularly 13 denari for tfie first cxiiecLw, 

(fin fAe Sume-I 

Again if it is propotied that tlie capital is ^nd at the cut) the capital 

remains for him, and the expense is sought, then you subtract the 24 from the 
120 ; U6 will remain by which you multiply the -^^25; there will be 2-l-iU from 
w'hicfi \xrti subtrai.i the abov'csaid 138: there remains 2002 that you divide by 
the 154; there result 13 denari frjr the first expense. Also tlie capital is -(^30, 
and At the etwi the profit is 20 dimari; you multiply the ^30 by th** OG: there 
will be 2920 that you keep, and >oii miiUiply the 20 by the 21; tlmrc will be 48G 
that you atld to kIk abu^x^iifud 138: there will be 018 timt you subtract frtuu the 
kept 292(1; tliere remains 2002 which dividtxl by the 154 yields 13 fiir the first 
expense: therefor*' the second expeimc b 16; the third ia 18: the fourth i.s 20. 

(C?rj a HVfan IK/io \fade Four 7Vtp^ mth Pi^crcot Pro/ftf,] 

Again a certiiiu nuiti made in the first trip dotibLe.r in the second trip tluree 
of two, in the third trip Hll of three, in the fourth trip V of illi, and he sticut 
ill the first trip I know' nut what^ in tire Sis'omi he spent 3 luocr^ thiui in tl^^ 
first., in the third 2 more than in the si^und, in the fmirlli 2 more than In the 
thirds and it is pnrpot^l that in the end nottiiiig remaifiedp and the expim.sx.'?^ and 
capital are to be found in integral numbers. We put itideod by tlw diri^t metliod 
the capJtjd Ui the sum, ainl the hrst cxju-iimt' to bi* lltc thing [211; tliereforfr in 
tfie first trip he luci two sums Iwcanse lie chnildeil his money; he then .s|.>eijt 
oike thing: there reniaiDCil fiir him two siulls miiuLs one thltig; in the i«eiond 
trip making three of two tie had three sums otie and one half thirty from 
whiHi he S|»eut one thiug and thtr'c detLori: there remained tlicee suins iiiiima 
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tnx> and ona half thin^ and thr^ d^nafi; making HO of three in the third trip 
he had IIH aums minus three iuid one third ihiti^ and HII denari from whidi 
he spend utie tbuig otiti V deiiuri, the lurnoufit that the third expcm;^ exceed the 
hrst; there remained 1H[ sums mirinH Hit am) one tfiinl thini^ and IX denarL 
Making V of 1111 in ihe fourth trip he had V sums minua V and one fo^nth and 
one sixth thing! imd minus ^11 dufiari; he s[>ent one thing and 7 denari, namely 
the fourth expense^ there remained V suins minus ^6 things and 118 denari 
wliich are equal to tlie 0 wlikti was Idt for him after the last trip* therefore 
if <^8 thingii and Jl8 denari are ronnnonly added, then there will be V siims 
equal to and ^ things and ^18 denari. Then a number a found for otte 
of the abovesaid things whicJi muUiplied by the ^8 rttsults in a number whidi 
oddnl to the i L8 makes a whok number for w^hieh | of it is mtegral; it is found 
thus: first a number is found which when niuitiplied b^' the '^G makes ^ plus a 
whole number, and 9 will be a uuitiIkt which multiplied by the ’^8 makes ^57 
w’hich add<Nl to tlw f 18 yields 76 which is an integer and is equal to five sums: 
therefore | of it is the sum; micl Iwi-aust* | of it bi not integral you multiply 
the ’^6 b>' 12 rcstdting in a whole niunber 77; therefore >tou add the 77 to the 
fburwi 76; there rewults a nuinber i«ii Imping fifth of it integral; therefore you 
odd tndee 77 to the 7G; there will be 230 of which tiameJy 16. [p265| is the 
sought sum, namely the capital tJiut he had at the be^nning, and because to 
the 76 wrks added double the 77, v^ni add similarly the double of the 12 to the 
9; them will be 33 for the first ex]«?nso: therefore the second expense is 30^ the 
tliirt) 38, and the fourth 40. 

And if >nn wish to find this in other integral numbers, then the found sum 
iiumlier and the found thing number, namely tJie 3 and the ^G, you multiply by' 
12 berniisc of t|ie 12 that is Under the fraction; there results 60 wkI 77, And the 
60 ifl had in pJarr of the expeiwc of wJiich llw capital is the 77* as tlie expense 
is always tlie same in each trip: therefore you wish to odd the 60 to tbc first 
expemse, luimelv to the 33, mni you odd the 77 to the found capital, namely to 
the -Ifif and you wdll the sought values many 

AikI if it is pro[>osed timt 12 you finii by the abovesukl that V sums 

uunus six and ^ thln^ and 18 denari are equal to 12 dedori; therefore after 
making tlie rcsuiriuian of the siibtmctod tiling.'^ and iLeiiari, tliere result V sums 
equid to -^6 things and ^30 denari: tiiereforr for the (irpt expctiae, namely for 
one of the almvewiid thing!, you put 9 and one timps 12, that is 21; thertsftjrcr 
thing! will be to which b added the there will he 165 that is 
equal to fi\'e rtuins; ihnft-fon- car' sum, iiajiicly the capital, ta 33. and the ifH?cond 
expense b 24* the third 26. and the fourth 28. 

Again if it b pri>pc»ied that at the pihI hb capital remains, then you find by 
the nbo^'CMud method that fii’e lews -^C things and ^18 denari are equal 
to otue sum; tlierefure 1)11 sums are wiual to things and ^18 cjennii- You 
therefore put 9 for the thing; thtts ^6 things and ;Jl8 denari are 76. tluit is 
ifjUal U) [III Hlinis: therefore e>ne siLm is 19, namely the capital. 

And if it is pmpruied that the profit will lie 12 dciLori, then you fimi that Hit 
sums ore «xpiaJ to ^6 things ami |3(J deuAri. You therefore put one thing to la* 
9: thus ^6 things and f30 <lemui are 88 of which namely ±2, ts the capital. 
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If >'oij tnily wish to solv'c thLn List probk?iii by tl»£* rim?r‘W riiethtKl. tlieri 
liHuuse At the i‘iid k is prci|xitK*d tbtre rpitmiri ihc cajiitaJ ami 12 ilenari, tIm! 
sum and 12 denari remniu for him. After the lust expciLse tlmi he made which 
is tlie tliiuR and 7 denari, they luldi’tl together will be the sum and the thing 
luul 19 denari that he iuuj w^hen he iimde 5 fruin I; tlterefore >tui tube | of otte 
sum and J of one thing and |l5 deuAiit and he had this many at t he end of tJie 
third trip; to it he abided the e-xpense of tfie trip, iioiiieTy the tbitig and 5 denari; 
tlH-ie will be J sum phis ^ thinip^ plu.*i j[2U flenari, mid thni iiiany lie hiul after 
he made I of d; thus >xju take J of thi‘ni: tJiere will be | sum plus 21 thiiijpi ^dus 
^15 denari, mid he hmi this inniiv ax the end of llie stxxjtid trip; la this you 
odd the expenw of the same trip, namely the thing and 3 defiarl; lliere will be 
^ sum pins things plus ^ IH denari, ami be had this many wdim he iniuie 3 
firoin 2; therefore you take two third tif them; there wQI be | sum plus ^ thing,s 
plus ^12 rienari. and this rniuiy he Jinil at the end of tlie first trip; to this you 
mid the expiuiHt-. iianiely llie thiiLg' there will be | sum plus ^ thii]g)i phis -jLi2 
ditnmi, ami this many la* liad after the doubling uf ibe tin<t trip; ihf'ndore you 
take half yielding ^ sum plus ^ thiiigH phis rletiati that are etiuid to the 
-sum. nmnely thecopitah therefore you subtract | sum: there will reniaiii | suiii 
tluu » equal to ^ things plus ^li denari; therofore quintuple ^ of one sum, 
itamtdv III I Munis. are equal to cjijiiitupU’ ^ tilings and ^(jr nanifdy || things 
plus denari as we found alwive by iIk* direct you will optuate ns 

aboet* by steps. 

And if >iiu wl>fii to liinl wjlutioiiK to thi!N.^ Itlf problems \w another rnt-thrai^ 
you put in order as above f | | from this >uu tiini as aiicme tJie 121), fifl, 
kh 24, lal. and 43ii: vKm wid tlw^ 43^ to tht‘ total 1&4 lUitiJ there results 
u nijiid>er w'hleh is intt'gndly divtsible by the L20, and ihi.H will be thury-tliree 
times lipCHust^ ip266] the 151 inultiplietl Iw the 33 iiuikes 5tl82 which aildMi with 

yiekla 5520: this divideii by the 1211 yields 16 for the capital, aiul the fitbl 
expense will be ,13. 

Ami if jou wish to ,sf5(^ that there remain 12 deufiri at the end of the trips, 
as wiLs stikl, yon multiply the 12 by the nfonsald 21; there will Iw 2iiHi wliidi 
added to tin* i3k will be 726 w’bif ll >Tiu add to tlw lot^il 254 lUltU tlwre results 
n nuiidxT which is integrally divisible by ihe 12(1, and this will Ix.^ twruityxi-ne 
tlnii'H. Ami from the 21 times the 151 3231 to whiib the 726 ]» aihied: 

tliere will Ix' 3960 which divideii by the 12(1 yields :i;j for the Cftpilal, and the 
first expetise will be 21, as w'as found aUrw. 

.Again if >TXi w1.sh tbc capital that will reuuiin at the end of the trips, then 
yr*u subtract tlx* 24 fmm the 12(1, iiaiiidy the pmdnct of the numbers w'hich 
are o\‘cr the fractions from ihc‘ product of ilie numlx^rs w'hieh are under tlH'iii; 
t here will rt^main 96; next you add to the MiA t he imiouiii 154 uiilil there results 
a nuiiilx^ of w hich a njmfty-sixib tiarr is integral, mid t his will be lune tinius 
txx'auKc tins prutluct of the 9 mid the* 151 Is LtWi which lulded to the -|,'18 makt?^i 
1S24 wdiicli divided hy thr^ 96 jlekls 111 for the capitid, JmiL the first expensK- will 
be 9 n.s iibo^e. 

Similarly if the profit waa 12 denari the end, then you mid the 151 to tlw^ 
726 imtil tlu're resuliK a iiumlxu- wdiirb is iaiegridly divisible hy the 96. and this 
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'will be nine tinit'ii becaUKe the 1? Luue» tlie ISI mnkts L38ti: this Gilded to the 
726 sidds 2712 that tou divide b>' the iJfi d^ldin^ 22 for the capital, and the 
first expense is 9, as we foiitKl 

.-^nwfArr Mrthod for Trijpjx. 


Also a HTtain iiian bafl 13 bewnts, and with it he nwie trips, I know not 
how' mim>% and in fiirti trip he maite <l(JUble, and he »[i€ini 11 luscantK* It in 
ffOUght how nuixiy were hia trips. Uix'aiine he nuule double^ double the 13; 
there will be 26 front which yon nubtract the 14; there retnadtin 12» and we ha^e 
one trip. Also you double thc' 12; there will be 24 from whirh ytm subtract 
the 14; there rertmiu 10+ and we ba^e tw'o trijm, tVoru thia y^ou can provkie 
the refluctioiis of his capital from trip to trip. In tlw first trip tliere retuain 12 
for him; tlnTrefote his capital ducrensed In' L lu the second it dectcasKcl b%' 2. 
Because there renuunetl 111 for him, tlio reiluctiou from trip to trip jaa doublet]; 
therefore ^nou double the 2 tluit is the reiluction of the second trip; there will 
be 1, and we have the reduetkin of the tliird trip; you ju&t add the three found 
nsliw.'tk>ii« of rlie three rrips, nurtiely tin? 1, 2, and 4; there will be 7 which 
subtracted from the 13 Ica^’w 6. and there rtiuaiiLS douViie 4, naniely 8, for the 
reduction of the fourth trip. You divide the 6 \yy tlie 8. yieldini; | of one trip; 
therefore he made with the 1,3 litwanis ^3 trips, But it Is seen to be 

incouKnjoiks to say that he made ^ of one trip* Bie trai'h thus how to ameiKl 
this, Namely aa in the trip he iinide donide for each iiexaut the profit is another 
nne: tltcrefore in ^ of one irip the profit from tlw 1 is ^ of one brsants; therefore 
be rniute .se\-cn from the 4. and there will be UU trips; in the first and second 
and tliird be made riouble, muJ ]»' spent 11 tii each, atul in the fourth he made 
VH liezanta of fill, and he Sfient three quartets of the 14^ nameiy |l0. 

Howexxr if it is pnipuscal that at ifie cud of tlje unknown number of trips 
be wiiJ haw 4 lx* 2 ants. the-ii It will be tltus duncL tiaiiiely yr>ii jrubtract the 4 
from the reduction l?e>xmd tlie three trijis, and you <livide that which Tcmains 
of hts capital Ijiy the 8+ as aW.'e tlie 6 wa^ iiivided hy ihc 8; liierv rciniumiL 2 
that you divjtle agahi by ilie same M, junz^ely Ijy the rerhntWKi <if the hairth trip: 
the ejuutient b tbeicforc he inukcH ^3 trips. Again if from nor fourth of one 
trip you will wish to build one trip, as in (wh trip tlie profit from 1 bezant is 
aiiuther lirzimt, the profit from 1 bezjuit in | of a trip is one fourth of a iiezant; 
tberclbre from the I he makes* ^ 1, that b* from HH l^e rnalies fivct and he spends 
Ell it ouc foiirtii port of 14, thiit is |3. []i267] 

If iiowirviT the j#Jught numtwT riumdiung ut tlie eiwl [*f tlic trips, tluti is 4. is 
greater ilian iIm? said ea|>ital reimtining at the end of tlie tiiinl t rip, tuiiiH4y 6, 
so that it is not pusajble to subtrtuTt il from the stuiie, then one imwl subtract 
it from tlie riHjuelioti of the secotul trip wlikh ia lakep Ihun that wbjeh remiuiis 
for him of his eapitu.1. tliat Is lil+ AmJ if aUo >tu]i cannot subtract it fr^un the Itl, 
tiien you subtract it from the 12 that is tiic hai^iou remAintfer of the first trip. 
At;d I hits you will hi- abie to find tiie solution for ueiv prop<jsed rcinaiiiders. 


tnpn 



trips 
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A yotrwarthy FiubUm uti n 3/nri hanging Onr Jiundtwd 
Pound* a4 Sornr Banking Han-fc far /rifrrrsL 

A CGltaiu UiMli pl&ced 100 at ai'ffftaiu bdu^ie Cnr IJII tiptiHri pri pounii 

per month mtereflti anU he took bark in <;^h ?iTar a paiment of 30 i>onmhi: one 
muKt iiMimpute io fjtrh yMi the 30 fKJumIx ri:Hlijc.'!tion of eajiitnl aoid the proHt on 
the said 100 pomuhi. It j» wught bow iiiamy .s-ears, jnomh-s. day?i> mid hours he 
will bold money in the boiLse: becaiisit* the pitjfit will he -I iLniian per pound per 
iDOfith. the pfxilit wdll be 4 twkU per pmufid in one >Tear: t he I !ip|dJ lire ^ Eif tine 
pound; tbereforp be makeft 6 fnim 5. Aik! liecauiir the di^niiend is rocnpnted 
front thi^ capitaJ and profit of one >t‘ar, this prtibleiD is incorporatt'd under the 
prob|e(n-*< of ttijsf; a itrtain niaq hml lOO poijntls front whieh lie injule ^ fruij] 
5 in each trip, and he spent M poimfls in e*rb trip; it is nuuFtht bow many 
irijw he made. Ttie method, if you will not forRet, by stejw rethwes his eapital 
from \ieaT to vem mid is found thus: liecaiise G is riiude frrnn ft, von trike r of 
the UX) which ht 20, and you add it to the 100: there will la' 120, mitl he haa 
thu rm>rh lietweeu the (npital and the profit at the end of the first vnear; the 
ciivaktid. uanady the 30, >x>u subtrnet frtmi this; there r^uiiain 00 pouiab vhkh 
subtracted from the 100 [xniiKis leaves 10 iH>iirKls for the nvliu'tkin of the first 
,vear. Also triu take ^ of the 90 pouihLs that remain at tlie encl of the first 
viear; there will Ih‘ 18 that >ioii add to the 110; there will be L08 from which you 
subtract the dividend of the second year^ there remain 78 poumls; the !M5 ponnfU 
intnus the 78 tapiinds k*a\v L2 pf>iuHl-H w'bbii is the redneiion of the tua-iind year-, 
Hbi capital was imieed reduced 10 poutiilH iu the first ,vear. in the second ,vear 
it wtis reducLil 12 ikmukIs; tla^refore tht' nxliu'tion. namely from the 10' to tlui 
I2, Imppens pruportkiually, that is, as the LCl is to the 12, naniely as & is to G. 
so the 12. the reductioii of the seroiHt yiw» will lie to tlie rn^luetkai of the third 
war, Therefbci' >’ou will multiply the G by' the 12, and yon divhle by tike 5; tbe 
quotient will be ^11 that is the reducikin of the third year* mid you inidliply by 
the G and dividr liy the 5; the quotient will be ^17 that is the reduetkm of the 
fourth year; and ajpun you multiply 1 j^' the 6 aiid divide tiy line Ti; the quotient 
will be f-^20 that is tbe reduction of tbe fifth ^-em; mid iiipuii ytiu multiply 
hy the 6 and divide b>^ the 5. chat is done thus: you erxPi'nil tlie frartion under 
whidi you put 5 four times; there are thret* below the frnction that you w'tsh to 
multiply', atul >tiu multijily the G by tlif' 2 tliat is ovtT lln' li; thi*^' will Vw 12 
that ytju divide by the 5 because of the ,*i that is at the heail of the eitteralcd 
fnirtkai at the leii part; the f|uc}rii'iit will lie 2, and there reuikiiiiH 2: therefore 
you {Hit 2 above tlie G, and 2 ymi keep in IhuhI; to this ynti mkl the product of 
tlie G and the 3 that is uv'er the foUowini^ 5; thifrr will be 2<1 that you dinde liy' 
iIk? 5; thc' quoLient will tie 4- and 0 n^puiins; you put ttie Q hIhiw the following 
5, and yon -I to wliich you luhl tlur prKMliict of the G and the 3 that ore 
over the 5 at the head of tbe fTot'iioii on the right side; there will bc'^ 22 that 
you divide by the 5; the quotient will bi' 1, mal 2 remains: the 2 you pul over 
tlie third 5, and Uj tbe 4 you mid the pr^taluct of the 6 and the 2(1; tliiTe will be 
124 that vmi divide by tlw‘ Iasi 5 of tbi‘ ejstewlpd fraclioiir the quotient will lie 
24, mui 4 renmdna: tbe I you put nver tbe ft, and before tbtp fraction you put the 
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24* and >imj will have fi>r the redactlori of the sixth ymr* You indeed 

add the aix abo^Twritteji r^uctious ip tJih» wny* you put the integer below the 
integers, and similar fractions lp268j below similar fraction, namely the fifths 
below the tifthsT and the fifth-K of fifths br^bw the fifths of fifths, and so forth; 
and >'ou extend the irnctioii uiider arbich there are four fivfts, natuely according 
to the number of the fiviw that are under t]je greatest fraction of the aforesaid 
reductiotis. atiJ for the 2 that \s over the 5 that is in the fotjrtb place of the 
fractkrn w^ith the 24, yan put the 5 tliat is in the sajiie place of the extendiid 
fi:acik>n, and you add the 0 that is ovrx the 5 of the third place of the fraction 
with 24 to the 2 that is in the same place of the fra(j:tion with the 20; there will 
be 2 that you put over the 5 of the third place of the extended fraction, and 
TOU add the 2 that is over the; 5 of the sf?conrL place of the fractiott with the 24 
to the 3 that is m-er the 5 of the second place of the fraction with the 20, and 
to the 2 that is over the 5 of the same second place in tile fraction vrith the 
17; there will hv 7 that jiou divide b>' the 6 of the stfcond place of the extended 
ftaction; the quotient is 1, and 2 rejiniins; you put the 2 uver the 5, and the 1 
>t>u keep in hand; >t>u add it to the I (hot is o^'er the 5 of the first place of the 
fraction with the 24. and to the 3 that is over the 5 of the sajiie place in the 
fraction with i1m.» 20, and lo the I which is in the first place of the firaction with 
the 17, ami to the 2 that La ovi;r the 5 after (he 14; there will Ije 11 that yon 
divide by the 5 of ibc find place of the €^xiended fraction; the quotient will be 2, 
and I remains; you indml put thi^ 1 over the 5* iinci you keep the 2; yxjij add It 
to ifie int^iter; thcTC will he !J9 that you put before the extended fractioii, and 
thus vou will have j ^ 30, and if vou wdsh to subtriuu It from ufie hundred vou 
extend another fraction under w'hich you put similarly four fives, and you take 
the 2 that ia mier the 5 of the fuunh place of the fraction witii the 5>9, and you 
subtract it from the 5 tiiat is under (he 2; there remains 3 that t’ou put ov'cr the 
S of ilie fourth place of the extended fraction, and you keep the 1 in hand: yxivi 
add it to the 2 that is over the 5 of the third place; >iou subtract from the same 
5; there reinains 2 that you put ovvr the 5 in the third place of the extended 
froc'tion, aud you keep the 1; you add it to the 2 that to over the 5 in the second 
place of the frariioii of the <10; there will Ik* 3 that you subtract from the same 
5: there remains 2 llmt you put over the 5 of the second place, and you keep the 
1; you add it to the 1 w'hkh is over the 5 that is in the first place of the fraction 
of the 93: there w'ill be 2 which «m subtr^wt from the 5 leaving 3 that yuu put 
over the 5 in the first place of the exlendeii fractiont and for the eonnpleted fiii'e 
\o\i keep the 1 whk'li you add to tlw 99 making lOG which you xiibtcact From 
the 100; 0 reinolus before the extended fraction, naiuely nothing, and thus 
have ^ ^ fr>r the sought jejiiaiinUT of one pound tliat to the reduetkin of the 
sewulh year. Therefore the reduction of tlic (fc^Tnth jTar to found if you will 
multiply the 5-S^-j24, w-hiefi to the reduction of tlie sixth >'ear, by the 6. and 
divide by the 5; the quotient will be ^ ^ ^ ^ 29 pound<^ whidi to divided by 
and that w'hich conies out of the rUvision to how^ long he will hold money in the 
hniLst^ beyond the an >‘earH- Hut in ordi^r that we have then the days and the 
hours you intiltiply the 438 by the da.vs of the j-eaTt namely l]y 360. yklding 
157680, as it is so put, njid there wuU Ih' in eacU month XXX daya, mid yon 
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multiply by 12, imuirly the nuiiibor of hours; per day: tliore will iw 181>21(]0 that 
you keep. Aud wu mullijiiy the 20 by' the parEjv uf its Enuftiuti, tliAt is by the 
St and yuii add t!ie 4^ and jiju muhiply hy the S and yi>u tidd the I, iiiui 
luidtiply by the 5. and y<m add the 2. aiul ymi multiply hy the 5^ and you add 
tlie 2, ami y^ju multiply \yy iIm’^ 5* aiwl you add the 2; rhcTC will lx* 03312 for 
which jx>u find ^^^§ }j to be the rule- Vou must di\'idt' with this ruU' and the 
rule for the 62S, which is ^ ° the pnxiutt of the 1802161) and ihe S and 5 
and 6 aud S nihii S becam^e of the livt^ which are utidcr tlie Erortiuti after 
the 20. But you will Ichw utf luultitdyitiK by the IIIE fives lieeaiiM.' of the [III 
fives w'hich are in the rule fbr the 625. Similarly toii will < arKt*! that which wdll 
l>e cancelled, and tlw^c results ^101 hours, that is 8 flays and ^5 hours, and 
this loiiK Ite holds [rimiey lit the Ikiusc liewnci tite H found years. .And if you 
wish to check this, then you sec if from the ^ of one pound, that hi ^ 11 soldi 
and fixun the interest of the fuuiid athlilional *^”*’^'* dividend 

of the duyi* w'hich Li seen by the Iwirtrr niethod in tliis way; IjecJiiise i di'iiori 
are f;iveii in irit<‘r€‘st front I pound, from 6U soldi L>i glvx'it 1 .soUlo [p260] in one 
month. 



Theodore yoti put in a line 60 soldi luid 1 soliio and 36 days. .Ami below ihe 60 
woldi >iau put the ^14 soldi, and I a* low the 3tJ dayts juit the days, 

and you will multiply the i^^LI by tlie 1 wdueh Is diaRcimilly acioss. which you 
multiply |yy I Ik* and the prwlucl ymi diside hy iheotlicr two aujni>ers^ 

uantcly b>' the GO and llie 36; ihcridorc you [nultiply the 1752 h>' the 1825. and 
>ou divide by the 66 wxi the 30 juxi hy tin* parts rhat are undtT lxnh fractiuns. 
and you will lia\e for the interest soldi to which you must tuld the capital: 
how you Imve tlie sum 1 Khali iudjeate; l>ecauae to the iuultj|dicatioH of the 14 
lUid tbr 125 is added the 2, there rRiiilts IT.52; therefore if the 1753 is dividMi 1 j>' 
the 125 UTidouhtnlly the 7^ 11 rc'viilts. ^iiriilarJy If tlie 3388iH] that result from 
tire 66 times the times the 12 tmies tJie U times tlx^ 2 ytiu iiiiiitipJy by the 
1752, and volt will flivkle the product by the 66 ami 36 amJ 12 aiul it and 2 atid 
125^ tlien the simio results, But if you divide the pttximi td tiw 1752 and 
tin* 1825 by the sjune numbers there tk^suIus the interest I i soldi; iherefort^ 

_if iJh^ 3H8H6(3 added to the 1825, iiaiiady 3iK8i25,^ you nniltipty by the 1752, anil 

yemrf divide bv the some nuitdjers, then sohhj results, and this is the interesl; 

Mil 

_ _ *J. _ if by this melhori y'ou will keep the ciyirtTlIiitiun, then ria*rt’ will remain the 

product of tlic 73 by' the 125 dividetJ with J namely 11 soldi wlncJji are 
tlie dividend for the j^ulditkmal days, lw't‘aus*+ if ytju itmitiply tl>e 8 

by the 20 denari^ which are the divUleik^'l for one day, llu* ,^ 14 soldi rn^sult 
UEHloubK^ly. 
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More on tJte Same Ifouse., 


Agiuii It bi MJiifl U*ni hi* who ht^Ui nifiHfy in tin? hou^e 21) [Miiwids 

fnr>m the hoiiw wbi'ii nxm^tly thlM muerh n?nuiinc‘fJ for him iti th^ houjtc of tlie 
afo^?^Mlill LOO ptMiiidM. Aii«i it In nought bow Loan; he vrluiHe fhmari W‘iC!ti' iov^Htnl 
Iield his money In the You do rhii«: >>iu iiflil the ahovewritten n*di«‘tionf< 

iLiat we founrl until only so inurii reituuns of tlw 100 pounds that hr can 

bidfi in the house for one year; the 20 pi>uiiiLH ttre subtrArted fmm thot whidi 
uiua^t reniAiii the miuctioci of the fintt >tw Ls 10: tbe 12 of the ?$ecoiki| 

are addwl making 22; to thfe tlw? tednelion of the ihiirrl ye»T^ namely the ^ 14 is 
added, making |3ti; to this wm adtl tlip ^17 <rf the fourth wmi; there will be 
1153: again to ihiw you add \ he redwtiun of the fift h j™r^ iiameLy j(^20: there 
will he suhttncliiig this fhjrii tlie lUO k*avt^ if you will suhtnurt 

the 20 poutkht from this which iniLst be largi^r, then there will retnaLn in the 
house only that wdiich he can hold Ait oiie ^ 'I'lierefofe the 21) are sufiirncteil 
from it; there reiiudu adiirti you multiply iiy' tiatiioly Liy the number of 
days til the vear^ muj ttmJtiply hy 12 haurs^ HJid >iuu divide the said luudurt 

by the reduction ni tlie sixth vear,, namely by ^ j * 24. Ho«v\‘ear jurtt take cate 
that still lujt multiply by imy of tlie said niimtH^fS A'lieii stiu must afterwarils 
divide tlaun as we tLemoiistraind in the preceding rnethod: the quotient wriLl 
be lioura (hat are clay's oial liuurs. and this bug lie tieUl uumey in 
llie liousi‘ beyoiifl the 5 yeftrs. 

Whether this b* romx’t is kurm’ii thus: the interest tm the i0() for 

tlie first j'ear is 2il ptamds whirb ndrlixl to iLa* 100 wiil make 120 from which 
the dividend is sulrtrartiti: then' nmiain W) pounds to ichirh the interest is 
adiled, namely for the wpcond .iieaTt making lOft froni w'hjeh I lie divideiKl of ilie 
same year in Bubtrarted; there remain 7H (.xiunds to vhic4i the interest of the 
third yt?ar is added making poutals from wdiidi the di^'ideiid of the saoic 
year is subtracted: then* irvttiaLii |53, <iJid this ba dune with the fourth aiid 
fifth IiTAt; rheit’ will reuiaiii the anaiuut 5'^25 puuii^ls which Im hokls in the 

lujuse for days, tliat are (SO days aial |!J hours, aud there will remain 

the 20 jmuiKis that he iKilds invented in tht' house. Next yon take the amount 
of interiTiT tluit is for one pound in thi'se day's which w'ill be seen 

thus. You multiply [p27l>'| the -1 df'iiart, nauH'ly the mtcTest on one jmutid in one 
UKUith by dat's, and >’tJii diviefe by rhe 30 days, iiaiiudy b>‘ one mutiih; 

|-§10 ckmisri will be the qiiotieut, w^hlch you add to the 1 poiuul, that will be 

2*1 soldi and Itl deiiMri^ and the capital ami iiitcTest ftjr one i.KJurKl inereaw' 
in the ^SO datu this many, and yuti luiiitiply the j jjf 1 tw the 
pouiicLs yielding pounds, *md the ^^25 poiuuls of capital and pri-jdt 

iiK-rraHT this maiiy in the* days; if you wilt subtract the fraction of the 30 

puuiHls divitlend from this, that whk'h resudts from thm* day's, that is 

the )| [Hiuiids, then there will reniaiu the aiiiount 20 [xiuucis, according 
tu that whirh was proiaaicd. 


icfatpi' hpttr# 

^ W| Ja 




monthi . 

I 


tilll 
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On thf Satnt //inijrr. 


And k*t it btf pirutMMcd tliat » cmAiu «uui in^Tssti* in the umiuv for tlw* 
same iiitc-rest and be has 6 pnitiiihi nt thv end of the fim yenr^ luid it w Njuf^ht 
htm- kkiu^ be hohln moao' in tfie y\iu do thuN: you wli! tbt' ti poiirHh to 

the divhieiiri of the Brnt vieAr, namely to ttie 30; there will be 36 pounds that 
yon muhiply ba' the 5^ and divMle by tliH* ti; the quotienc will be 30. anti thu 
much ht' muet hav^v in order to tiold 6 jtoun^hii in the bikiii«e nt the end uf 1 >i?3ir, 
and RurrnvQvdy there w'itt reniaiti the pn>|Ke(ed 6 [>oun<ls. au<l Kubtmet the 
6 fn>rj} tbe 30: then‘ rrmainfi 24 liiot is the rcvluctiuii of the first x^enr, and you 
multiply by the 6 of the prop«'tk>ti Ciitiiid ajkI you divide hy the 5^ the 

quotient will be |2H that is the reducthifk of unotlier y»T» UiUtiely of that in 
which lie holiis the 6 pounds: tlierefore >y)ij midtiply thr 6 3ti(l days^ namely 
by otw yrAT. and ymi divide iny ihc tin- quutk-nt will be 7&, that is ^2 
mootbi, mai tie will hokt the ahaewritteii 0 {Muuids ihis loiq; in the lioiise, and 
thus you will hr nbk* to (^leratr on ntany fitbru similnr probleitei. 

On a Mnn H'Ao fnvfvis Jor Interest without XtiUre. 

AIm) a t'ertoiii niun inv'esta ckmari. I knm' uut htw iiuuit', nt theaaiiiP intert^t. 
and flow many juiist be ^ dtvidetid of 36 puiirirls t^r year in tla* Kainc 

bouw'. Hr unit'd laihks in ttw liouse ita* fkutari fur 5 wars and Tit dayti, Ttu! 
amount td tkuiarl is siHiRht, Bexintiinx first with ttir- TP ila>>. luufa-ly lit (if4.1cr 
that yuu Her bow' many derian be luusi hold TO day's in tlie hoitsi*. And it will 

!«>en Hu: la^nit# the imeriTsi. of the first year is of tlie lotaJ capital fme 
must uiuitipfy tbe ilays of the year by 5: thm^ wnU Ijt 18dfl to irhirh you add 
the 70 aXorevrliten day's: there will l>o IKTik tlierefoie in TO ifay^ 1870 ta 
iiiade from 1800. llmt ta IflT ia iinwie friaii i8Q: tlim'bire yt)U pttl the 18fi over 
the IfiT thus, iS-. mm yuu see how much is tlie divick^nd of the 70 ilays thuflr 
you multiply the .30 h>' the TO, mid yxAi divwle liy OtiO, there re-niJt |!i poutids 
for the divkhuul of tla^ 70 <liiys; ytai iduJttply this W the 180, lual divide liy 
the 187; tlie quotient will he {^5 ptMUids: all of thu 'n explmiusi thua: yY>u will 
lie able to include tbiM umfer the trip melhial, timndy for the 5 yearn you ^ay 
five trips. In each uf thtuu G Is ttuuie fTom 5. aivi 30 fajuiuls are spctit in each 
trip, najnelv die dividend: mid at the end of tlie !i trips, that are 5 yearn, there 
mnain [aninds which be biikb in tin* Uhvsp TO days; thtreCure nn we taiijdit 
abeive, ui | is written cbiwn fisr*- times in ivrdet thus: J I | J |; tiext y^ou will 
mulcipK' the (j by the 6, and the fi, and tlie 6. and tbe 6; tmtnely ijy oil €jf the 
iiiiltiberii w’hk’li are umfer the fna-tiouM, there w'Ul be TTTb of vfbu'h you tain* | 
that hi 6480. of it Vim take | that is 54(10; 4if tbb you take j that '» -|50(1; of 
this you lake | that bi 3750: of this you laJur | that hi 3i;^; iH?xt you add the 

i5(8b 3750, mid 3125 t tln-re will Ih> 23255 that you multiply hy Hie 
‘JO iKiunds di^icleinf; there will Iw 097(ifl0. yuu multiply tbt' by the 

|||5. otkI the product tliut rwults you mid to the 697650, nml ymi divide the 
Slim with the mk‘ for the 7776 that ih the quotient will lie | j ^^^ 91 

poiinls. and this maiiv are the ainniiiit of the ileiiiari [p2Tl] tluit he itivesteiL III 
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lUiQthcT wFiy^ >’ou Bud this sajiie qtuuitity by itie rev'enie tUKthoii. For example, 
the dividend of the fifth year^ namely the 3(J, you add to the |^0: there will be 
1^35 that you multiply by 5, aivd ymi dividod by 6 . Bcrause He rnakeH 6 from 
5 in each year, the quotient will be And this is hectuisc that which will 

remain he will hold in the fwMitw 4 yeare. To this >ioij add the divideod of the 
fourth year; there will be tHiit you multiply by the 5, and divide bj' the 

6 ; will be the quotieiU. and this much will remain for him oa he holds it 

in the houftr the third ^tot. Aral you aiid thia to the 30^ namely to the dividend 
of the third STar; them will be juiihiply by the 5, and divide by 

the d; 1 ^ 1^ 66 will be the qtiotietit^ and Ihet much remairuii for him after he held 
it in the house the aecuiid year. To this add tlie 30« namely the dividend of 
the second year; there will be j^-^96 that you multiply by the 5 mid divklc by 
the 6; will be the quotient, mid this much remains for him as he held 

it in the house uiw vv-ar. And .v^iu add it to the dividend of the first year; there 
will be 19 that ^VDU muhiply hy the S and divide by the fi; | j ^^^ 91 will 

be the quotient, iliat is 91 poumUi, ID ststdi, hihI j denari, and this much 
he held in the bouse, as we found above by another nietltod. 


ptMiiHit int'Cjfrrf 
Mi^di dr fmicj 
111 111 iT^-i 


On Hit Same. 


And let it be proposed that the rapittd is pounds^ and he holds it 

in tlw house at the same iiitenist for 5 wars mid 70 daya,. and it is sought what 
is the annual dividend. You do thus: v‘uu put any number for the dividends and 
wie shall say 3<i, Next you see according to the afotewritten order, anfl making 
the dividend lie 36 pounds in eve'ty’ .vear, Im>w tnuth lie will have Lti {irder that 
be will bold money in the bouse hit the afurvwrittcn 5 v^ara and TO dayu; this 
^tiu know w^elt how to hnd; you find that lie will have to have i>oiinds, 

and if it ia U ^ certainly find the propo^iition, that is that the 

annual dividend is 36 pounds; as this is not the aiumal dividend the methcKl 
of proportion is used, that is as 119 are to the ^ j |*j ^j- Ql pounds, so will 
lifi the 36 to the sought dividend. You will therefore multiply the 36 Iw the 
and divide by the j [jf ^ 110; the quotient will be 30 poumis for the 
sought dividend, as wiu said ahm'e. 


dividerui 

aa 


On thr Same House, 


Also let it tie pmposecl that the dIvifJend is 3U jiounds and he liiikLs hk Uhoiiey 
in t lie house 5 v-euni and 79 daj’St Mid there n?mniiit?d for him 20 pounds of that 
which W 1 U jn\'Tsted, and it is scnight bow many dejuui he invested: hrst indeed 
you add tlw 20 pounds to the dividend that lie hos for the 70 days, nainely 
to |S pounds: theit* will be |25 pounds; uext >t>u sue how much the hiter^t 
increases in llie 70 days. Inde^ in one >'enr it Increases from 3 to 6; therefore in 
5 pounds the profit is I pound per wact and as the 70 da>'v axe ^ of one year^ 
in the 70 days the 5 pound*^ iruTc^we to ^5 pciuridsT that is 180 increases to 187, 
as we said before, rherefore jthi write down the and you multiply the j25 
by the ISO. and you divide by the 187; the quotient will be pounds to 
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wJiich yoi] luici tb(' 30 ijAmrly tlir divkJond of rlir &ftb yrmr; thipri' wiU 

be I* iHiuibliK tliMl >iou tiLuJtiply Ia' the uiul divide by the ft; the cjiiiitieiH 

wiU lie to wiikii >xiu mJd the 30, iiaixieJy the dividend of the fiiiirth yeftf; 

tliere will be poimdii whidi yi>u nviUtipLy In' the 5 >ind thv'kle In' the 6: the 
(quotient will be f^h3 (HjiUnh: to wlth h >tiiJ ivJrl the dividerul (if the third ^'ciLr; 
then' will Ik; j>t>imds tluii vou imiltiply by the 5 itnd divide by the 0; tJie 
qnotieut will be whiHi you iuhl to the diviflend of the second 

war; nmnely tlie :Wh iind you multiply the mmi b>' the 5 :uid ditide by the 6: 
the quotient will be potuiibi to wbhh you ndd the dividend of the hmt 

>'e«UT namely the 3th and >ou mukiply the sum bj' tlw 15^ iuid diviih' by the 6: 
the quotient will be many poimds he Invrwted [p27‘2j in 

the abervewritten luvuse^ )iqu fnm imleed firal in anotl^er way thus same thiii^F 
naniely hivUnK ^he alKnuuiTittfli 77772 S jMinmbt: yon mluw iIik proidem to the 
methcHl of tripe; >t»u indeed say that tie iiuUd^ 5 iripH. rhni is that he ht^lds hLs 
inonm" in I he hoTwe 5 yvare. and in each trip he makes 6 fmrn 5. that is in each 
reaft and rht'n he luakt's :i0 poundn ejcpenseH, ibul is liiev niw a dividunri of 30 
[xjuihLs And at tin* etui of the five tri(M, namely tht? 5 ^'eaniH then' remain for 
hbii j7^2‘t pounds; tlieirjore g J J 3 | aje written in order, ami imh^'d you 
will o|icrale as ainiVe Was otH-faled+ ami >MU hurt tin; rJoirewritten li ' gif 
pontuLs. 


fjfi (he S^iTitr. [Illuse. 

A^euii tbr; capital that lie irnests in I he housi; is 3d° 11 poumhi, and lir; 
bolfhi it in the hoiua; 5 t'lr^arv; ami 70 days, arHl there rmoain for hini 21^ jiouiids, 
and you do tmt know tiow uitiiii tlu? divideiui is. you do thus: you set; how much 
will l>r tlie amount of rnpital iiuikinf^ llie tmid profit from year to year, and al 
tlie end of the said bve yr;iirs and 70 ilAya there will he 20 iKiimrht n'tnaiuinx; 
this will be semi thus* BiTftust' in the 70 days 1^7 fci imule frrnij IWJ, yi>u write 
riown and fur the 5 years 5 times the | brdore this: S I I I 

you inuitlply thr‘ 5 by the 5 by llte 5 hy the 5 bv' tiw 5. anil li>' th*' 180 that 
are over tht' frartiotis. aiirl by the 20 pounds, and the product tliat w'ill n.viult 
you ili%'idc with j | cttft'ii [ 7^ will In? the quotient, mitl this iimch will 

1 m* the amount. Son subtract the number frtnu the { 0^ rejiiaiiis 

and tliis h the anmunl with the interest fnini which the dividend 
i« found so tiuii tiotlunj' femaiii!* at thi* emh this done, you pint il that l|je 
divkleiKi is 30, as we ilid ahovpi and »w when the dividend is 3C, how' mndi 
will be tlwf capital that he must bold in the house for the aforewTitten fi wars 
an<l 71) days, and it wull be 377^ I bh but as it sJviuld be al if }? y*>u take 
the ft I it i? **l turd first multiply it by Tliti tb'u jiui divklc it \yy tlie ^7777 HO; 
the fiuotient wHIl be 3tf pounds fur the sought djV'ideud, na Wi; demonfaftratcxl in 
the third prt*c<slinft problem. 


Afdrr an Ihf House. 

Afpun the divkleiMl is 3fl pounds, and a cunain tuau in I lie saim; 

bcHise at the same interetit an ainoiint that Ih' hokls in the Imiisp fi years and TO 
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<lttys, Hiid at the end hiis capital rejmUiiii for hinj; hcMrame every 5 that he has in 
his capital mahes ti in a single war, the profit in evm" 5 ii* 1; therefore in five 
times the 30^ luuucly in 15U, the profit Ls 30. namely the dividend, and he has 
this amount. 

Truly if it is propc»ed that the proHt ^'ariea from war to year* then imocher 
ttiethtxl is needed, namely first for llw 70 da>'s in winch 187 is made from 180. 
the IIj ifl put; next before this ore put in order five times the |, as we said above; 
next ^Mu will multiply the 3 the 3 b>' the 5 by the 5 by the 5 , and by the 
ISO that are over I lie fmetions^ and the product that results you subtract from 
the product of all of the numbers that are under the fractions, and the amount 
that remains you divide hv the product of the ^ q jf [ 7 ^1 the numl>er that 
results from the multiplication together of ell the numbers existing below the 
fractions, ami simiUrly juu will haii-e 150 ptiiutds. 


— 

ditidrud 

30 


ponnd.i invfsU^d 
150 


On a Hoiisf.. 


Agaiji the capital is 150, atwl the profit is as above, and the amount of the 
dividend is sought, and it is propasc?d that bis capital w'ill reniain for him at the 
end of the said >Tars- Always ^ of his capilal is tlie profit; ytju take one fifth of 
the 150. that is 30, and you have it for the sought dividend, [p273] 


divide jid 
30 


\fore nn ihr 5iriTiie //ouflc. 


.\gain the profit is the same, and the dividend ia the same, and at the end 
of the said years and 70 days w'e propose that 30 pcHinds remain for him Ijeyond 
his capital: first indeed are found the abovewritten 150 pounds for w^hich the 
dividend is the profit; this found you see frtnn what added caiutal he can have 
36 pounds of profit: Hy 5 | i | g ^re wxitten down in order* and all of 

the numbers w'hich are over the fractions are ttiultipfiod; there will be 562500 
that you subtract from the prodiict of all the numbers wrhich are under tlje 
TractionSr namely from 145^1112: there remains 891612: you divide the product 
of the 562500 ami the 36 w'hirh must exceed hb capital with the rule for the 
891612: the quotient will be ^^^ 22 that vtm add to the ISO; there will be 
^J$plT 2 , ami he has this much. 



(tin the 


Again it is put that the capital h 172, mui the profit Is the same, and 
at the eniJ the profit is 36 pound, and it is not knowm hnw much the dividend is. 
You indeed find, according to tlie method we taught, it to be 55^22 for wdiich 
the profit in the 5 ycarH and 7fi da>"s is the 36 pounds that is proposed to remain 
for him beyond his capital at the end: ainl subtracting from the ^|^172 there 
remains 150 of which a fifth part is token biHranse in a Kingle year one fifth of 
his capital is proposed to be the profit; the quotient will be 30 for the sought 
dividend. 


- ■—“— 

dividctid 

:i 0 
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brzantM rt.ct(«J 


On a Sniditr RrcfivingThrer Hiinthtd Bf2iitiU for Hijt Fie/. 

A certaiD suiiLier because of tdii fief reeeimi Erom a certiuu king 3lH] bcsazitfl 
each >iear, and it is not Med In [HI payiiienta, anil in eikch (myaieiiit he takas 
75 bezants; this is a pavnient for three uiutiHis which by neetsatity is eulln'ied 
togetticr; he asks for a certain conip('ru»nthiii in order tij accuiruiicxlate hiriiselT 
for interest beraiise he arcepta the 300 bcKants inKtead of the 75 bezants of 
each pavmeiit, namely from payment to payinent, of the capital and profit. 
VoLuntarily acquiesring to this he imTutH the bezants at a profit of xvo bezants 
per hundred in eiwdi month. It ia soiigltt Iioiic many bezants he inakus in his 
inx^tinent. First itvleed you stri^v to reduce this pmhieni to the tnetbod of 
trips, and it bs reduced thus; because in each month the profit from the IGQ 
bezants is 2 bezants the profit for the one hundred is bezants Iti the three 
nmiiths, luitcK’ly at ihe time of eat'h jiayirient; tht^tr'fori; From each jiaynient of 
100 fwzmitH is iiuide Hk>, that in 53 is made from 50, and [watise there are 
IHl payments, 1111 trips are similarly ivuried,^ and because tJie payment is 75 
bc^zants^ this is tiarl for the ex|}eiise of each trip. Next because 53 is made From 
50^ you put ^ Four times far ttie four payments thus, ^ ^ ^tid you 

multiply the that is in-er tltc first fmctuni b\' the 53 tliat is umJer the second, 
and by the 53 that ia under tlie third, and by the 53 that U under the Fourth: 
there will lie 741385U. Also you multiply the same 5(1 by the 5(1 of the Second 
haetkMiT and by tlu^ 53 of the third, and the 53 oF fourth; tlicrc vdU tie 
7l)225()U, Again >Tiit multiply the bnit 50 by rhi* secoial, and by the tliird; there 
will be 125000. and yxiu multiply by the 53 tliat b under tlu; fourth frociiun; 
there wilt lie 6625000, Again ytiu multiply I lie 50 by' I he 50, mid 1^* the 50, 
and b>' the 50, namely those that are tJWT the Fractious; there will lie 62S0U00 
that ytiij adii to tlbe otliet three just Fuiind uu]iibt*R!; tliert^ will lie 27341350 
that yuu multiply by tlie 75: tlierc wdl Ix' 2050601254.1 that you divide with the 
Quotieiit ^bll be ^^^^^^ 259, rtJiil this is the amount ctf bezants 
that lie mUhl'S in his m\’eHtmetir. 

On Him UTm fJailf a Pnhee. 

A certuiii imm wlsFiiiig to build pUam hired a master workman with wlioiij he 
made a coittrnct [p27-l] hir lifvants [kt month: he must iiidfxxi be paid for 
ft complete ira^nth. The aforesaid uisHifT whs poor: he begj^ixi the diriX’tor of the 
Work to ipw him 1J l>ezaiits for hi* necessitMs, t he director rrequmded, Gladly, 
hut with the piXAnso that 61 is made from tiO jii a month in the 11 bezants which 
you take, tuid at tlw? eml of tlie month y ui* Hubtriirt your price, namely tlie 7 
bezants, and that which w'ilF remain contijaies at the Hftiue iiiierest until you will 
earn tlic rtist. TIh‘ master truly agreeil to that whlcli the dlcf^'tor ^!aHL and he 
laljorcd on tln‘ work two tiKinriis. [t jst nought how’ much tla- ilirector of the wxirk 
liad to add to that ht‘ alrrady gB\T to the uuuttcr; t his melliod Following the first 
method of the Ikhisc was used, natnejy tFie H bczjmis ajr added U» the mtetest 
of ibr one nionth; there will be ^11 from w'hich is dist'oimled the 7 liezanL^, 
namely the price of the niBstei fur one month; tlicre rciuaitis 1 Ix'ZiUits which 
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e!iubiTftCted from the U ^6 vhlch u the' reduction of capital for ibc first 

month whirli yxni multiply by the 61 and divkle b[}’ the 6Q ljecau$e 61 k mode 
frum 60: tJw quutiefit will be which is the reductkia of the hbcdimI 

month. You istri^'e to divide the pr^uct of this and the by 30, namely by 
the daysi of the month: the quotient will be daj'a. In these da>*a atid iu 

oue JiM>]ith he completed tbc work necesway^ to repay the 11 bexatiLR; therefore 
lliree are mihtracted from the two inontJis; tijcn? teiiiaiti ^ ^ 11 days for which 
the master received his price for tlic days he was held, widch if >'ou will wish 
to hnii. you multiply the ^f^LI days by tho price of one month, namely by 
7, aiiii yuu divide by namely tiy the days of the month: the quotient will 
he ^ jjl^ 2 bezants, and thbi many be received in the twi:t months beyond the 11 
bezants which first he had. 

If it is said tliat the master wurkiitaji labored so iiiudL <j>er the 11 bezants 
that the director of the work Ka>'<^ him 4 Imuuits. then >xiii multiply the 4 by tlie 
30 days; there will be 120 that you divide by 7; |l7 days wiJ] he the quotient, 
that wu add to the I inonih ami jf tlayii: there will be j. jP^ 65 days, 
and he labored this many da)!!. 

On Tiro Afen Who Had a Companjn rn C^onsfonfinopfr, 

Two men, partners in Constantiikofde, had tof;ether a company: of the 

men went to Alexandria on business, and took with him from the cuinmoii 
capibd us much ^is he wished; he st^v^nl there 6 years and 70 days, and his 
profit was a fifth of him capital earJi year, and hfo expense per >'ear w’lw 25 
bezants. The otbcT w^lio remainctJ in Constantinople had a prodt in each year 
one st'^’enth of his capital, ainl he spent 37 tH!zants per Sn^ar, Ntol^we at tfie 
end of the sajd 5 ^'eots and 70 days W'hi'U be.' w4kj went to Ah^xnndiria rctiimofL 
to his partner tiulhitig remained 1 for him. And how' much did bis pvtiKt wlw 
Btanxl make fpnn the twfpnnitig to the nbux^rwriltcii lime? It is scajidit trow 
much earli Inui of tlwir conunoti capital. In this problein the mrthcKlH of two 
trips or the house can Ih? itiidc^tood to be luseful: indeed first lie who remaincfl 
in Constantinople orofited in each war one sowuth of hb capital so tiuit U ia 
.said that from 7 }w nuuli^ tl imleed for 5 \vars and 70 da^iii; B trips and ^ of 
on* trip ore understood. And the expeiwe of each j'ear that he had. namely 
the 37 bezants. Is the amount tluit >x>u will sny iliHt lie spent in wwh trip, or 
that is rounttid iti each >'ear for the !liTiT(.leiid of the house, and as it is pmpoHoit 
that nothing tetnaim, the ts beftlin according; to the juethod of tlir 

tiuuse from the 73 daw. namely that >du find fipom bow capital can be imvie the 
expeinse ihut lie had in the 7(J days whirli wv teach how to find [p275| ti>' tlw 
metborl of the bouse; nmwl>' IjecHUiw in one year 8 Is made from 7, frotn 7 in 
70 daw is made ^7 bezanusi, as the 70 da^Ts are ^ of otw year, tlwrrforc from 
252 IS made 253, that is frutn 36 ia mode 37. Therehrrv the iA written down; 
next yr>u see Imjw miicli expetuse occiinf lu the 70 days. You inileed multiply the 
expettse of ilio year, iLamely the 37, In' the 76 da^'S, aial >!mi divide this bt' the 
360; the quotkuil a'ill b<* ^7 iM'zants, and the expense of the 76 days is this 
man>'t w'hirh )xiu multiply bj’ the ,'16 which i.s cmer the 37, luid divide by 
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the 37; thr quutiftit wiJi be 7 bnantij, aud this many Iti- tuul iifter tuiiliuuiirg 
fiw >fani. You fitjd next the capital from y*w to wjir ijj» to tin- LcviiJ of the 
finrt yvaTf ymi irtrive to operate lut wp did in the nietiitxJ of the huitfic+ nHmeJy 
lo the just found seven bezants you idd lltc tTciH^iLse of tht? fifth yt.'*iLr+ namely 
the 37; there wiU be il that multiply by the 7, Eitid vtiu divide by the H 
Wbusc from 7 he tuade 8; the qijotktit wiU be and tJiis inuf fi remainffd 
for hint lifter the JITI pasHxi >Tar»; lo ihi^j yo\t add the exi>oivje of the fourth 
naiiKily the 37; there vrill be ^75 bezants^ ttmt \tju multipty by the 7^ iitid 
divide by tlte 8: the quotient will be ^'6€ bc^zants^ autl ihbi muitiy remeuiteii for 
him after three yrarn; to this \icia ndil the izsiien^e of the thin] yenri, namely the 
37; then? will be ^103 that you multiply by the 7, juid divide by the 8; 
bezants will f«* the quotient, ami tlits many for liini after two yiiars: 

to this are added the 37 bezants that he spent in tlie second «?af; (here will be 
125 tfiai you multiply b>' the 7, and dlvirle by rlif ii; I l^paantti will 

be tlie quotient, and these mnoltieil fur him afti>r the lir^ cxiienM^; to tliis 37 
l>ezauts nn* atidisti, namely the year’a expense; there W'iU be bezarita 

which you multiply lij' the 7, nurl divide bv^ the 8; the tnuJrijilicAtion is done 
thus; you extend the fmetion under w-hkh art* the 2, S. 8^ and 8 that an? the 
numberii under the fraction that yim wish to multiply by' the 7; you put another 
8 under the Cractiou un the right part, and ytju will multiply the 7 by the 1 tJmt 
itt invt the 2, aixl there will lie 7 that divide by the same 2, the quotient 
will be 3, and I remains; you put tlie remaining I o^tt the 2. hiuL you keep 3 
in haoilr ^md yrui muitjjdy tlie 7 by the 0 wliicJi in over rhe 8; ihere recruits IJ 
which suu add to the kept 3; there will be 3 that ymu divide by the 8 which ia 
the hrsi iLiviaur among the divuling eighta; the cjuotlr'aLt is 0^ atid 3 reniajii-H: vou 
pul tfie 3 over tla- 8. and vmi multiply thi^ 7 by tlic 2 tliat Is lAcr tlw s«^imd 
eight; there will lie LI w'hich divided by the aana' 8 yields 1 mid h nunaiiis; 
you put iIk' 6 over tlu* 8 wlikh is tlic tiocoiai uitiong the divkiing eights, mid 
V'ou kcef> the 1, and you iiiuJriply the 7 hy the 2 that is over the 8 in the last 
friicticui; there will f>e L I lo which you mid the kept one: tliere will lie 15 that 
you divide [ny the pemiltitnate 8 of the kept frmtion; the quotient: is 1, and 7 
remains: you put the 7 over the 8. und >tJU kis-p the 1: thb you add to ilie 
imxhict of tlic 7 and the 148; tlwrr will Iw 1037 that yon divide bv' the 8 that 
is last under tlie extended frmrtkm: the quotient will Irf* ^ ^ ^ 129 iM’zants, 

and he wlio remained in L onaiAntiuoplc had this much of the coiiiiiioi] cajuud. 
Next wv turn to him who wvnt. to Alexaialria: one tiiust work accsirding to the 
uieihod cif the trip or the house. Uiiiuely hy it in nliicli it b; proposisi that he 
hokls money in tike house 5 yeans mid 7ll da.v's, and the profit beyniid the t'npitaJ 
At the end hi I s s bezant a, nmnrly that whidi will remniii fear him W'ho 
stayed at Const an tiiiople: we demonstrate^i abiAe bow lo do this, nmiiely first 
then' ia found fT<ini how niiuiy heKants tan one havie siuli a profit; wiirnc.T one 
cAu make of the prohi an ejcpcfisi'i and at the end it is iwt [fr«seius;i; it is found 
thus. ^'iMj lake the 25 w-hich are the exfvuiiie, and you tiiultiply them 

by 5- Brcntjse liis profit is | of his capital there will Vie 125 from w-hit h vou rarj 
imiki^ an exi»erisi» of the profit, mh]l at the end it is lu.il kissiuied. Next IwcauHe 
froni 5 is iiindr 0+ | is w-riiieii five tiincs for the 5 yenre thus: | | | | |* Aj^aiu 
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hecysiitic |p276i in earh war & is riiswie from 5, in TO from 5 is mude ^5, 
that is 1B7 is made from ItiO; therefore rliie 180 id put o%^-r the IBT, and vxiu 
write ji in order with the other J thuii: ^ c I a g multiply jUI 

of the numbers which art- over llie fraet iotiSf there wilt lie 54i250(] tliat is haii 
in place of the capital; >Tm subtract it from the product of the imnibera which 
are umler the fractions, that is H54112 that is had in place of the capitid and 
pruht; there remaina 8916X2 for the profit; disdde the product of the 5G2500 
and the ^ nsjuely by the capital of him wIki stav-ed at C^mstanlinopW, 

with the rule for the 897612; the quotient will be jj^ beKants which 
are the Ijezants froJii wdilch he raarle a profit without the e?rpei)se of him who 
stayed at Constanrinople; to it ^tiu add the 125^ the amount of the expeitse ns 
profit t there wrill be ; r ^ s a jlUr be^unts, and tJiis many be who went to 
Alexandria carried off. 


bfzanttof hm v'hQ 
H'mf |o Aif^^mdrta 


Hrrv Begms Pnrf VJI on tht MetJiod of Falst Position 
for Two Mun JlTio Ship Wool for a Ftr. 


A certain niaji loaded in a certain ship 13 equally priced buiidk^ of wuol, and 
another man 17 buntlles of tlie same price; wbeu he came to the place where he 
IumI to (and tlir tHurinian asked him to stul le the freight fee; he cIkI nut hH>''e 
the money' to Satisfy the freight the fin?t said to hiiu. Take one of my bundles for 
ilie freight fur my 13 hmidle« and giw me change for the exccsB. The liOAtiuan 
took the bundle and gari? Iiack 10 soldi w'hich together with the freight of the 13 
buiid.les the bundle w'as utulh. Moreover for the freight of the other man's 17 
btitalles lie took one bundle from him. and gave Ijiick 3 soldi.. It is sought what 
the bundle w'as worthy and huw much wn^a given for the freight i>f each bundle. 
You take the difference between the 13 and Ihe ]7 bumlles w'hich u$ A. Alsi> yxtii 
take the difference between the 3 and the 10 soldi tliai is 7 soldi; therefore for 
(he -f butHlIes that the one man had more tliari the other* he was given tiack 
7 fewer soldi: therefore it Lh very evidently seen that the boatman retained 7 
soldi for the -1 bundles: therefore for all EllI bundles a freiglil of 7 w>ldi is givt^i; 
therefore if the 7 soldi winch are SA denari we w'ill divide by the -1 bundles, tJicii 
the quotient will be 21 denari for the freight of each bundle; therefore for the 
13 biuidles he gave for the fTeight 13 Times 21 denari which ate 22 soldi and 9 
deruiri; are added to the 10 sohli w'hich the boatman ga^*i? him back: there 
will be 32 sohli and 9 denari* aud eacli ijundlc was w'ortti this mmiy. And if 
you will take the freight of the 17 bundles of the other imyi, it is 24 soldi mid 9 
denari w'hirh results frum the iiiuUiplicatiou of the 17 by the 21 denari* and to 
this you add the 3 Moldi that the Isoatnum gaw lutek lo hbn, and vou find the 
same 32 soldi and 9 denari. 


anr bmitHi 
MAdi drAnn 


Oti n hff^rchunt Currying Prfciuns 5foncs i!p Conatantmopie, 


A certain merchant carrying imlcixl 4 fprecious stones of equal price to Con¬ 
stantinople to .selL passed \vy 3 customs houses, umi when he arri\^efl »t tlie 
first nistoins house the agent, becaiise of frieiKiship, remitted to him the entire 
feu; the second and third ciLstDm.s houses <iid not accept the fitid ciisiomti houM' 
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decision: when he arrived at the second customs house the agieat tcxik Trom him 
one of the 4 stones^ rEtumiiiE to him lOlJ beionts. VMien he arriii'eti at the third 
riLHtoms house the agent took from him one of the three stones, and gaw him 
back L50 bezants. The valite of each stoue and how much w'os given in customs 
fee for each stone are sought; that w'hich was said of the first customs house is 
said only in jest to unpede the untutored. But of the other tvit) ciiHtumH hoiise^ 
it is jiut AS with the boatman who received the freight for IllI ani;] three stones; 
[p277j therefore the 3 ia subtracted from the It there remains 1 by wLidi yau 
divide the 50 which is tlie difference between the 100 and the 150: the rpjotient 
will be 50, and tfiis much is gi^en to the customs house for each stone; this you 
multiply by the 4 stones; there wd] be 200 bezants which are addetl to the 100 
bezants which was given back at the second customs house; there will be 3^10 
bezants, and each stone is worth this many. And If you will luuJltply the same 
50 by 3 stones, and you wnll add it to the 150 hestuittK, you will fiiirj the 300 
bezants. 


|On Afen with Fnh and the Customs Ajent.] 


One of two men had 12 fisH, and the other had 13 Ush. and all of the fish 
were of one price- The customs agent took avsny one fish and 12 denari for the 
office of the dirvct<jr. And from the other he took 2 fish ami gave him back 7 
denari; the customs fee and the price of each fish are sought. Becjinse for 12 fish 
tii«re arc given fur tiie office of the <lirt'^'tor one fi.Hh (md 12 dejAiri, fiir cajcIi fish 
there are given of one fish and 1 denaro. Therefore the second man must hAve 
given f[>r thf? thirteen fish of one fish and 13 demuri for wdiich he actually gasi: 
2 fish minus 7 denari; tbe^fore of one fish mid 13 denajl are e^uaJ to two 
fish minus 7 denari. Therefore if 7 denari arc cuiumonly adde«i. then there w'ilJ 
be two fish eciual to fish plus 20 denari: there will remain of one fish equal 
to 20 denari, that i* ^ fish arc worth 20 denari; therefore prcsportionuJIy just 


u£ the 11 is to the 12, bo is the 20 to the price of one fish. Therefore v-ou divide 
the prrxluct of the 12 and the 20 by tJie U; the c^uotieiit will lie ^21 denari for 
the price of one fbh; ^ of this^ namely ^1, you add to one denaro; there will 
be -^2 w'hich is the ciistoms fee for one fish. For e.xaiTiple, the customs fee for 
12 is ;^33 denari whi<'h result from the multiplication of the -^2 and ilie 
12 which is equal to the pritT of one fmh and 12 deiuui. SimilarLy the ciistumii 
fee for the 13 fish is ^35 denari W'hkh b equal to the |irice of two fi.sh minus 7 
denari, as it must be. 

And if it is pn.>pf.ns(vl that for 12 fisii the c^istomK agent takes one fish, and 
gives back 13 denari, and for 13 fish he takes 2 fish minus 7 denari, tbiui this 


problem is not soK-abk*. You find indeeii by ii similar invr^rigation that of 
one fish niman 13 denari are equal to two fish minus 7 ileiiarl; therefore if ttie 13 
denari are commonly euldcvL then It rtsmlts r.lmi ^ of one fish ore c(j,ua| to two 
fish and 6 denari which is inconsistent* And if for 12 fish one fish is taken mi mis 
7 denari, and for 13 fiah is taken 2 fish minus L2 denari, ihtui of one ELsh 
minus -^7 denari are equal to 2 fish iniiius 12 ilenari. Therefore if rununonly 
the 12 denari are added and tin? fish are auhtrorted, then there will reinaiu 



12, Hi?re CbApter 397 


of on<f fi#h eqiwi tq di'iiAli, Th^refoK* ynu multiply the ^4 and the 12, 
ainJ >‘ou divi<te this In- the 11; the quntjpnt mill he "^4 for Uw price of each 
fUb, Aocl herau^ the 7 ileiiari ore aiitiuM. and tliey are jpven back to him 
the customs agent whi> took the tish. it is seen that this problem is not solvable 
as the customs agent giitifl l>arJc more to him than he takes from him. But If it 
will be propo«xl that tlR* excewi that was given back to the first man ifi added 
to the excess that is rctunii?il to the second, just m the tiah of djjc to the fish of 
the otluer, tlmt is just as the 12 is to tlw 13. ifoui each hah is worth the found 
^4 denari. 


[On a Sfnn H’ho Bugs and Srtis Parts,] 

A certain man bu>'s 3 parts for 1 deiiaro, mid invicsts jit them 10 denari, niud 
be sells Aiwthef T p«rts for 1 tleuam, and the profit was 11 denari (br the 10 
denari; it k sought wliat {>arts was it that be bought, and that he wold: yw. do 
thiisr yoti multiply the 5 In' the 10; there will be 50; nest J’imi put the 5 uver the 
50 thus. and Much wstc tlie {wuns tlmt bi» botiglit for one detmro; therefore 
for the ID denari he iHiiugbt that b the Lnte^r one. that he sold (p2T8] in 
such parts. Whence he had of the 21 denari. If) that hL* itivesitod and 11 that 
were prrdit: therefore >'ou nmhiply the 21 b^' the 7; there will be NT over whkh 
TOU put the 7 thus, and such wme the jmrts that he Mdd- 

C?Ji Hivi IVAo lif'ertf mto the Pieaxurr. 6’oTTfcn to Collect Apples, 

A rertnin man enterwl a certain pleasure garden through 7 doors, and he 
took from there a number of appk«; w hen he ivishcd to leave he had to igive the 
hmt doorkeefier half of all tin* ap|>les and one more; to the second donrkeefier 
he gave half of ita' reiiuLinLng apples and mme. He gave to the ot her 5 
doorkeepers similarly, arul there w'aa one apple loft for him. It is sougld how 
many afipbs then* were tluit lie coDerted: \o« do thus; for the one apple which 
rcmiumHl fur liim vsju keep ] to u'hich you ndii the one apple that Ike gave to 
the last doorkeeper; there W'ill be 2 that you double: there will be 4, and he foul 
this many' when he came to the lost doorkeeper; to this: you add the apple that 
he gavi* to the sixth ikxyrIoeepcT; there «ill be 5 that you i,k>ubkr; tltere will be 
10, and this many reniHirkril after be left 5 doors: to this you add the one apple 
of tl*e fifth dtjorkpeper; there will be |] that jtiu double; there will be 22 to 
which you add L for the apple tlial he gave the fourth doorkeeper; there will be 
23 that you tiixible; there will !« 4G to which you add I for the apple that he 
gave to the third it<M>rkei’p<T; ihere will l>e 47 that tou double: there will 9^1: to 
hiH you arhi I for the apple that he gave the Fwcnnd doorkeeper; them will be 95 
that you doiihk^ thr^re will be 19U to wftich you add the 1 tha.t he gave at the 
first ilorur, and you double this antount; tliere will be 382, aiul this total is the 
number of appkw: and thus rev^erxtng the order that was propoiMxi you will be 
able to sulw any iduiilar problem. 

Ui aitothnr way you put tlm nuinhe.r of coHected apples to be the thing ftom 
which lie gave at the first door ^ uf it and I apple. There remained therefore 
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I tj^iiiK HiUiiiM I fnim Tik-hidi be fiftvp tme tialf and owe applt- at the Jiccoiui dtjor; 
thcrvfon* there rmiaimHi for Kim utk'^ quarter tiling; itunti6 appic# front vi'liicfi 
he gave at the third door uiie lialf aud 1 Tliep^fore there retiiaiiied for 

him I tfiirtg itiiiiuii ^ 1 appl4». bill of ^'hich and one appk^ he gaw at the fourth 
dooT^ and thua tbeire retiuuiied hv hiiu ^ thing mtiiLUi |l applet; of thiif half 
and one apple more he ga\v at tlur fifth dcM^r; thc'te renuitJie^i for iiitn ^ thjug 
minits yI L appl^ of whidi Italf aitfl otK^ apple more he ga\% at the ^pLxtli door; 
tiiere remained fur him ^ thing miiiiut I appks; of then stilJ he gai-e ai tfte 
!te\*eQth door half tknd orje apple more: t^re tvmaiiied for him thing uiinitM 
^ 1 applet whUdi is equal to tme kjjple; this is niiindy the one which rimmitnsi 
ahei his the seven doors. If apples me iXHUtiioiiLy added^ then it 

will remilt that ^ thing ia equal tu apples Therefore >'ou multiply the ^2 
ba the J28: there will be similiirb^ apples. 


On Intrgtrs Mixed with Fractiaim, 
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It ift propobcd bo tube the intt'gcr 2 with a frajction uf three partSn we say 
that ht wnth the 3 and t he 3 uiakitig S; next the 5 iut multiplied by 5 mahiiig 
and it m r^tught *>f tlil^ 25 bm* many twetuy-hftfiJi are ttmde. Vou do thua'. you 
vsTite duw'ii the J2 twke just ns you do fur multipLientbin next you raidUply the 
integer 2 by the integer 2: tliere will be the integer 4 that is kept. Afterwards 
yon iiiiiltiply the iiiu*ger 2 tliut is in the iijniicr line liy the 3 liiut is uvrr the 5 id 
ilie kjWCT Hue: tlierc will be |+ arui alternaidy >Tm multiply the lower uitcRcr 2 
by the 3 tlmt iij:oVEr the 5 of the uptiri hnu; (hen: will aitiiiJajly be botli odik^ 
together make After this you multiply the | by tlie | making mid such 
ore the 25, that is Ull of them are integraJ and 12 are fifths, and the rcmiiiining 
9 tniJy wre imemy-fifths, and if >x>u will add them all t«gt*tbi»r making integen 
of hartkmH^ then you find the product of |2 and |2. For example wlwn ^2 and 
|2 wTcn? [KtulttpUed, then was made: if the integej: four bi atlded lo the 
then there irill be if the J|| is added to ttus^ then is niadt\ as we said 
Ifefore. [p279[ 

Also if it Was said tluLt the integer 2 ts aiidod with | j» and 5 is added w ith 
IJ, noting the sum of the 2^ 2* and 3 b 7, ami the sum of the 5, S, and fi is 
19, Mid the 7 is multiplied bs- the 29 making 133, tlieti it ia Miugiit what w tl»? 
product; you tlwrefbre wTite the J j2 ajid the |i5 just as for inultiplicationp 
and you begin the multipHcatbn with the mtegers, namely >*011 multiply the 2 
by the 5 making 10 that b an integrr; next you multiply the 2 by (lie £; iheie 
will be ^ that you keep, and the integer 5 you multiply b>' tlu* there wiW be 
j. Again jou lauUiply the 2 b>^ the J; there u-iil be .md the 5 by llie 
ihrre will be next stm multiply the ^ by the tlww will be Tlien again 
ywi mulUply the J bj* the there will lie also the ^ by the ami there 
will be 55 , And then the | b>' the tlw^re wtU bt? luid the loial number of 
parts are 133, naiiudy II] of tlietn are Integers, 12 of them ore [.eii'en[.lu!i, fuid 15 
of tlietn ore fourths, imd the rest of them are just as wv found above, tliat all 
together ore 133 parts that if you will add them they yield the product of the 
II2 and the |f5i and thusymi will strive to operate In similar ptobk‘nu4. 
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[77if t^eqiztst of d A/nn'j FoHutiE.\ 

A ceriftitL niaii coming to ilie end of his life snid beforehand to Khi eldest child. 
My mtivftble goothi >t>u will divide among you thtts: you will take one bezant 
and one seventh of ail remaining; to another child he truly said. And nnlJ 
take 2 bezants anrl a Bcventh pari of the remaining. And truly to another he 
ordered him to take 3 bezanta and j of that remaining. And thus he said to 
all hia children in ordcr^ i^ach. one more than the precedltig, and by steps 

alwa^'H ^ of that remaining; tla.^ Inst child tumever hari that which was left, k 
happeiMzd bowc\t>r that each child had of his father's property equally under the 
aforesaid ctinditioiis- It is nought how nuuiy dtildreii there wi^re and how^ much 
Tvjjs the fortune. You indeed do thus: for the flev€«ith that he gave each child 
you keep 7 from which you subtract 1; there rcit^ains 6 and this mauy were his 
childnm. mid tlie 6 multiplipfl by itsrdf inakos 3ti, and this was the number of 
bezants. 

.Aiid if the first of his children had | of his father’s prupert)' and iifienviirds 
1 bezants, and tlw second Juul | uf tJjat renialdiijg and 2 and tfiis rule 

procx*etkHi for the oilier cinldren, adrllng for each in <jrder I bezant, then then.^ 
are similarly 6 children, mui the bezants are seven times the (5. ruunely ^12. And if 
in the pTohlciTi the hrsl hod 3 bezants, the second and the other hurl $imiturly 
their bfwnnLs in «n increasing iMff|ueiitJe of threesi^ then there are sitfiilarly fi 
children and the amount of l>ezaiits is tJortv times the afomiaid amount, namely 
:iC and 42- 


[On thr Separation of a Numhtir into Parhr.] 

Also I separated a number into ports, and to the first part 1 gave one and 
^ of that remaining: to the second part 1 gave 2 and of that ceinaining, and 
thus 1 indeed inewased each [lart by the one mid sitnilarly ^ of that remaining, 
mid the parts were cnpial- it hi sought how much werre^ the parts atid W'hat was 
the amount; you divide the 11 by tlie 2 that b over the LL yielding ^5 from 
w'fiich >011 take 1; there remaiiLS ^4. and this many are the parts^ and multtpLicd 
together they will be ^2t} fur the separatecl nmniiier [22]. 

And if 1 shall give 1 to the first part from a number- and 8 to tlic second, 
and 1 shall giw in ortler to tiie others numbers inm*;i«ing by^ b thim ihe aniuimt 
Tvill be 81, namely quadruple |2iU. And if to the first part 1 shall give and 
I from that which niinains. und so Focili fui abm'e, tlien Kimjlarly tla^ parts will 
be ^4. and the ajiiouut |2 h resulting fn)iii yl times J5, and if the tiumber in 
the first part is 5» the second lb* and so forth- you multiply the J2I by tlw 5. 
and if in place of ^ will Im* put then you divide the ll by the 3- and you 
do as abew^e b>' stejw. 


[On thf 5ame.] 

Agmzi 1 *^parar«1 a ijuml>er of drachma into parts, and I gave to the brsL 
part 2 drachm A anii ^ of that rcruainiiig; 1 truly gave to the secotid pan 3 
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more, nfwneJy 5t suwi of tUai reniBinltig 1 ih# suine gave to 

the third fMirt 3 mure, murioly B, iuid one after rtiiolher iii orcler [ gave iji the 
same way to the [p2B0} remaiiiing part.^. giving earh 3 more than the preceding 
part and ^ of lliat remaitiing, and lUI of the were it m xaught hcm- 

moziy parts there were and what tvas the iwparatefl number^ J ihcTefore whaJI 
Mohe this problem by the direct OKithod in this way: [ shall put the thing for the 
number from which [ gA'^'e Lo the first part 2 ; there remained the thing miiias 2 
drachma from which 1 gave to tiie same first jiHirt namely thing tniuus ||| 
drachma wdiich is ailded to the 2 drHchrtin makiiiK thing |ilus draeiiina: 
this is the amount of t)ie first part W'hJoii is subtracted from the thing; there 


rt'itiainH thing minus || I drachma from which I gave 5 to the bc'cund pan; 
there remained thing raintis dmuihtna Eroin whicli i gave to the ttecond 
part ^ of it, namely thing minits ^ of |y5 drachma tliat >iou take thus: 
vou will multiply the 6 hy the 31 and yon add (be 19; them? will be ^ of which 
you take muiicly you multiply the 6 hy the 205, and yon divide iiy the U6l, 
namely with the gitotient is ^ 1; yon therefore add thing iniiius ^ 1 

drachma to the 5 drachma thnt 1 said 1 gave to the secciiiii part: there w'ill be 
^ thing plus ^3 drachma, ajul the setxtnd jMtrt h this aiut'h; this is espial to 
the first part, namely the ^ thing plus druchtini: and if The drachma 
arc commonly subtracted; there temainii thing plus drmdnua that is 


equal to ^ thing. And ^ thing is commonly siibtraclefl; ttM?re will remain 
thing and that is equal to <lra['hma: thus. 36 things are equal to 2025 

liruchnin. Therefore ytju divide 2023 by the the rpiotieiit will be for 

the sought number from which you subtrart the 2 tlmt I gave to the iirsi part; 
thcTC renuuns J54 of which ^ jlO that you add to the 2; there will lie ^12, 
and each part ccimeH to this amnnni; and the sought luunhr^r of jmrts is ^1 that 
results from the division of the ^56 by the Jl2; you subtract Jl2 troin the ^56; 
there remains |d3 fniin whicli 1 gave 5 ro the aetrond part; there remained of 
which ^ 18 ^7, mmI thus the second port is equal to the first. ThcrefoR- the |7 
is Hubtractecl from the there reiiiuitK^I |31 from which [ gnve 8 to tfic third 
part; there remaiaus |23 of which ^ is ^-4, mul thus the third jiart hi equal to the 
first and sectaid. Again ^4 is ,subtraclO(f from llie ^23: there rtUftOJiis freun 
w^hich 1 gavT? 11 to the fourth part: and there remiune*l |7 of wliich 1 gave ^ to 
the same part, tiutnely ^1. and thus the fourth part ia equal to the otln'^r partA): 
the is subtracted from the |7: there remains Jc. iiaiiu ly a |Ktrtkm wjiich is 
a half part reziidue because there are y l parts. I indcetl inttmet a tdethod from 
this investigarkm; I jmt ^ of the part and 1 Hubtract^l the 2 that 1 gave tu 
tlwi first part from the addition of the other panfi, namely of 3; there n’lnaiiicsi 
1 that I nmltiplied liy the 31, imd 1 addcil it to the 5(1 that resulted from tlie 
multiplication of the aforesairl 2 by the 2^5^ which 25 Is h^ft frarii 31 wdieii the 6 
that is ov-er the fracliuu is subtracted, and the ?l 1 iiiultiplitsl by the siuiie 25 
making 2025, and 1 nnikipli«:d the aforesaid 6 by itself; ttiere whjs 36 by whidi 
the 2025 was divided lis above, and I harl |5lli for tlu? sought uumlH^r. Aho L 
tiiidtipLied the inercaw.*. namely the 3, by (|ic G that is (m?r the 31; tht-re wa,s 
18 by which 1 divided the 81. ajid I had J I for the nurulier of parts Again I 
midliplied the increase by the fannd 25* aiwl 1 divided the prixlucl by 6. anti 
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1 hiul il2 for the number coritiuntid in twh part. And if Eist ^ w^aa given 
to eadi part, and afterwards the aforesairl numbers were jgiven in cutler^ tlien I 
multiplied the aforesaid Si by the 31, aJid I divided the produet by the 30 iis 
abm'e; the quotient will be |69 for the amcamt of the sought Jiamf>er^ ^uid ion 
divifle again the 81 by tlie 18; the quotient similarty wilJ be ^-1 for the number of 
parts- Also the increase, namely tiie 3, you multiply by the 31, and >'ou divide 
the pmdiict by the h that is m'er the 3it the quotient will be | IS, and each pan 
has this much- 

Also I gavf' 3 to the first partt and 1 gave of that remaining to the aatne 
part, and 1 increntied the numbers hy twos, and 1 gave ^ of that Temaitiing 
to each part; you put ^ of the part and the increfise. and tlie first number, 
namely to 3 and 3- And ber.ause tiie 3 cannot be subtracted Enmi the 2, {p381] 
namely the first number from the increasie, then you subtract ttie 2 from the 3 
and there remains 1 w'hich you multiply by the 19; there will be 11) that you 
keep, and you subtract the & that is over the ll'd frum the ]9; there remains 
M that you multiply by the 3; there will be >12 tom wiiidi you subtract the 
kept 13; there remalus 23 that you multiply by the 14; there will be 322 that 
vou divide by the pnxiuct of the 5 bj' itself; the quotieut will be ^ 12 for the 
uumber divided. Also you multiply tlaf 2, tiaitiely the iticreane, the 5; the 
proiluct will be 10 by which >ou divide the 23 yielding ^2 h>r the number of 
parts. Also yow nuiltipLy the increase by the 14: there will be 2S that you divide 
by the 5: the quotient will |5. and this much is contained in mn:h part. And 
if the first is given and Rfrerwards tlie sai<l nunilwrfi are given in order, then 
the number of parts will be the same, and von vrill multiply the mcrease by the 
29; there will L>e 38 tfiat you divide by the 5; the quotient will la? |7, arid this 
much is contained in each part- And yon nmltiply the 23 by the 23. and yon 
divide by the 25, and yun will have the amount of the divided number, that is 
^17, which if you will divide by the naiuely the ounibea- cuntaitied in each 
part, it makes the numlier of [larts ^2, as we land l>efore |23}, 


u 

1 

A 

19 

3 
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On Thn^t Mrn Hiivitig hfanctf. 


There ore three men hoidtig denari: if you will multiply the first's denari 
b^' the secomrs demu'i. It will make some nninber. Also if >iou will multiply 
the secondV denari by the third’s denari, it will make double the first made 
uumber. Agiiiu if vuu wiU iituitiply the thJrd^s denari b>' the first’s denari, it 
will make triple the product of the first ami s¥roncl's deiuui. ft is sought how 
much each has. Because the product of the second and third^s denari is double 
the proilurt of the ^iHmp sertind anti firat's denari, it is manifest that the third 
man hon double the denari of the first. Again becauFM: the pro^iuct of the thinl 
and the firstdenari is triple the rcHpective product of tlK'^sfuue first's denari b>' 
the second's, the third man must hm-e triple the serond man^s demiri: therefore 
the least common denominator of Ih fiiund, imniely 6, and the third inaii 
has this many; you take i of ihLs, which ht 3, and tb" first had this many, and 
of the fi you take tliat is 2, and the second has this many, For e^tainpJc, the 
product of 3 and 2 ht fi, and the product of 2 and fi is 12, that ta double 6; and 
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the product of G and 3 as IH, that W triple the product of the firat atid setcjncl. 
tuitnely 6. 


On a A/art ll7io Buu-^ Septan of Com. 

A certain man buys 100 sestari of ctjrn ft>r H1M> he suhl 50 sestari 

at the rate of sedan for 1 bezant, ami he sold the other iHJ at the nitc of ^ 
of one sestaro for I bezant; U is sought li^m’ much profit [here was in the 100 
sestari. Because he sold St) scstari at the rate of |l for utie l>eza[it, yiiii miike 
fourtlis of 11: there uriU be 5* and of the 50 sestari wu make foutths; there ill 
be 21)0 whidi jtm divide b>' the 5; the quotrent will h<‘ 10 beiuntji, and for this 
many he sold the 50 sestarh Also Ijecauat he sokl Uit other 50 scstari at the rate 
of ^ of niw gestaro for ) licKant, you make fourths of the 5D sestaii: there will 
be 200 tliat ynn driide by the 3: the quotient ^ilJ be |(ki ht^auts, and he sold 
the other 50 sestari for thLs many; this hi ruirled to the 111 tiainely with 

the price of the first 50 seutari^ iJicrc will lx* |lO(j bc^ints^ and he soht all the 
com for thin many; from this Ik subtracted iFie mu' bexams of rapjtal leaving 
for the profit |fi bezants. In another way, because he -wild 3 quarters and 5 
quarteTH for I h^jint. vim divide the 100 with the quotient will Njtnilarly lx? 
56 Iwiftntfi for the profit; indcc<l thbi method will siifiirr for you in many other 
simiJ^ir probJrniH, 

[On Finding a Number It’hicA id a Muttifrit of 7.\ 

There is 11 luunbcr which when dividetl by 2, or 3, or 4, or 5, or (i, alwa>‘S has 
a reuLaimler 1, imd it is truly iritegTafly div isible by 7. It la ^tuught what b llie 
number; beeattse it is proposed that the rcniaiudcr is alwa>'s 1 when it is divi[Jer| 
by 2, or 3, [p2S2] nr 4. ar 5. ur C, when 1 is subtracteti from the nuitLlxit the 
difference is integrally divbibfe by each of the abovewritten nnmlx'ts^ tliemh^re 
jTtu find the least roinmon deuouiiiiator of | | ^ 1 tbis nuiiibiT leiU be till 
wdiich you divide by the 7; the renuundfT is 4 which should lx* 6 Ixtaiise the 
entire number is divisible by the 7; therefore the number which is one less ihan 
iL when dividtsl by 7 must of ne^-t-siHily have remainder 6 that is L liian 
sc^'en; therefore 60 is doubled, or tripkx!, at any tnultipU' is taken up to ivhen 
the liumbur divided by 7 has remainder 6; the multiple will l>e 5 by which the 
60 is multiplied; the result is ^tOU to 'H'hk'h is ;uldfsj I; there wdll be ]fOl, and thiK 
is the number. SimiliirLy if 420 Umt is integrally divisible liy all of the ^liort^snid 
riutni>ers, yx>u will add 1i> the 301 once^ or iHiwever niimy times you will wdsh, 
theti the sought number will always result, cuunely a niimlxT which is iiuegraJJy 
div'b^ible by 7, and the reiimiudcrs are always 1 when it b dlvidi'd by tlw others. 

[On thf; 5am r.] 


nmnfcer 

25201 

rtfirnier 

698377681 


By this methofi w'c inrietnl lind aTiuther number w'hirh when divKkai by any 
number from twn up to ten always has remainder L ainl h integrally divisible 
by Lt; the iiumlx'r hf 25201. Al'«o if 698377681 b dividctd by aj^y number from 2 
up to 23, you will always find that the remahnier is L und it is truly integtidly 
divisible by 23; this number is fomui similarly by the aixji\t‘WTiUei;i method. 
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On the. 


Agniii there b? a jiiiiuber whieh divided bv 2 hits h Teinamder 1, Hiirl 

wheji divided 3 has ^ rpmautder 2^ when divided by 4 lias ^ remniuder 3t 
when divided by 5 has a reroatnder 4. when divide<i by 6 has a remainder 5^ 
and \» truly inlegrally diviable by 7; iherefrire the least cummon ilrnominHttir 
6 & i a 3 ^ ^ ^ which jTJU take 1; there remains 

r>9* .As this is not intf^traJly divisible by 7, you will double tla* GO, or you will 
triple it, or >011 will take another multiple of it until the product is a number 
which has remainder I when divided by 7; iiidc?ed the double of RO, namely 120. 
when divided by 7 has a renuiinder 1; when the 1 is subtracted fmm the 120. 
there reitiairis 119 for the sought immiber. 


nurnder 

119 


Ou the Samfr 


ALsn there is a number which ivben diviiled by 2 has a remainder 1, when 
dividcnl by 3 has a remainder 2. wImui dividnl hy -f has a remainder 3. anil 
thus so on up to 10; when the uujnlHr is divided b>' it has a remainder 9; 
truly the number Is liitt^rally divisible by 11. First iiideerj ^-uu hnd the least 
common denominator which we thus demonstrate to you 

how to Bud. First you take IGO wluch is the UtLst common deuumiitator of the 
aforesaid frartiotis 0 I 5 5 5^ multiply it by 7; there will be 120 

that you most iiiiihiply b\' 8 mid 9; however rau leave otf multipl>'iivg by the 4 
tliat is in the rule for G. and the 3 which in in the rule for 9 because the lea.^rt 
common deuoiiiiiiator of ^ is FuutKl iti the aljoviwvritteii CO: tlaiiefore j'ou will 
multiply the 420 by the 2 remHuiiug in the rule for 8; there will be 840 tbnt you 
will multiply by the 3 retiiaiiiitig in the rule for 9; there w ill l>e 2^20 which is the 
least ntj.]nl>cr m wliicZi are found all the alxA'ewTitteii Factors, mid in geometry' 
it is called the least common multiple of all the inmihers which are ]<^ chan 
or equal to 10; iiLTtt you subtract 1 from the 2520; there rejiiaims 2519 that is 
integrally divimble by 11: we have our imml»er without latHw; that is, 2519 is 
the sought number, Aud when 4655851199 U divided by miy number which is 
less than 23 there will always be remaiuder 1 le^ ilmu tite number hv' [p283j 
which it was diviileiJ, and it is tiitegraily divisible by 23. And when G98377681 
is divided by all the aljovvwritteii numbers up to 22 it always has remainder 1; 
it is truly intograllv divisible by 2,'L 


number 


2519 

number 

45.55851199 


On Two Men Bread. 


There were tivu men. the fim of wdioin hiul 3 lodV-w of bread and the otbej: 
2 loaves, and they took a walk to :i certaiti fountain w'here thiTj" met together 
sitting and eating, lunl a soldier piussixl by; they invitcil him to join them, aud 
he sat down and ate with them, atid when they hiul eaten all the bread the 
solrtier dp|virt(Hl leaving tiicin 5 birfonts fur his share. Of thb the brst took 3 
bezants as he had 3 Imivcs; the otlier truly took the other twcp bezants for his 
two loaves. It is sought w'hether the division wus ju&t or not. A certain person 
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^ginnin^ [ 
first 2 
secotid 3 
third h 
fotirth 8 
fifth 13 
sixth 21 
seventh 3«1 
eighth 55 
rim/A 89 
tenih 141 
eleventh 23,3 
end 377 


asserted that the division correct as each liad one bezant, for each loaf, but 
this is false because the three ate all hve loava. Wlieuce each took |l Loax'es; 
the soldier ate ^1 loaves, that is from the loaves which the three had. Of the 
truly the other ate only so much as ^ of one loaf. Therefore the first man 
took 4 bezants and the other 1 bezant [24], 

On the Finding af Perfect ?^uttibe.rs. [25] 

A number is perfect when the MJin of its integral factors is the same number; 
as 6 which has factor g ^ I of G. and no other integral factors. And taking | 
and I and ^ of G, namely 3 ajid 2 and I, undoubtedly their sum is G. and the 
6 is found thu^r >'ou double L; there will be 2, and you double the 2; there will 
be 4 fiom which >tui take 1; there remains 3 wMch is a prime number^ that is 
it has only the factor 1; you multiply it by half of the above written -b thus 
>xui will ha\e 6. Whence if \t>u will wish to find another perfect number, then 

will double again 4: there will be 8 from winch >'ou take 1; there will remain 
T which is a prime number; ^tiu will multiply it by half of the 8, namely by 4; 
there will be 28 w-hich is a perfect number because it is equal to the amii of its 
factors, The factors are indeed ^ | ^ ^ of 28. Again doubled 8 makes 16, 

from which is subtracted 1; tiicrc remains 15 w'hich b not a prime nmuher; yun 
will double again IGt there will be 32 from which ^lou take 1; there will remain 
31 which is a prime number; you will multiply it by the 15, and >'du will have 
another pt^rfeet number^ namely 496, and always doing thus you will be able tu 
find perfect numbers without end. 

How A/urty Fatrt of Rabbits .4 re Crealed by One Pair in One >'eorp [26] 

A certain man had one pair of rabbits together in a certain eiicloeied place, 
and one wishes to know hoB' many are created from the pair in one >TaT when it 
is the nature uf them in a single month to bear another pair, and in the second 
month those bom to bear also. Because the aboTOwritten pair in the first month 
bore, yon will double it; there will be two pairs in one month. One of these, 
namely the first, bears in the second month, and thu.«i there are in the second 
month 3 i>aim; of these in one mouth two are pregnant, and in the third month 
2 pairs of rabbits are bom, and thus there are 5 pairs in. the month; in this 
month 3 pairs are pregnant, and in tlie fourth month there are 8 pairs, of whidi 
5 pairs bear another 5 pairs; these are added to the 8 pairs iiiakiiig 13 pairs in 
the fifth mouth; these 5 pain^ that ore hom in this month do not mate in this 
month, but another 8 pairs are pregnant, and thus there are in the sixth month 
21 pairs; [p28'l] to these are added the 13 pairs that are born in the seventh 
month; there will be 3^1 pairs in thb month; to this are added the 21 piurs tlmt 
are bom in the eighth month; there will be 55 pairs in this month; to these are 
added the 34 pairs that are btjrn in the ninth month; there will be 89 pairs in 
this month; to these are added again the 53 pairs that are born in the tenth 
month; there will be 144 pairs in this month; to these arc added again the 89 
pairs that are bom in the elevTrith month: there will be 2^13 pairs In this month. 
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To tliK* are HtilJ added ihe 141 paire that are honi in the last manth; there will 
be 377 pairs, and this many pairs are produced from the abovewrittetj pair in 
the mentiotied place at thi.* end of the one year. 

You can indeed see in the margin how we operated^ namely that we added 
the first number to the second, namely the 1 to the 2, and the second to the 
third, and the third to the fourth, and the fourth to the fifths and thus one after 
another until we added the lentil to the ekventh, namely the 144 to the 233^ 
and we had the abovewTiiten sum of rabbits, namely 3T7t arid thus you can in 
order find it for an unending number of months. 


[On Fomt Mftn mftA I>cnflrt,] 

'Fhere are four nieu;; the fiffil, second, and third haw' 27 denari. Further 
the aeconU, tliLrd. and fourth have 31 denari; the third,* fourth* and first have 
34 denari; the fourth, first, and seixitid truly havu 37 denari. It is sought how 
many each man has. You add the IHl numbers together; there will be 129 which 
number is triple the entire sum of tbu denari of the Ifll men because in ri»e sum 
each of them is counted three tiniea; therefore it is divided bj^ 3 yielding i-l for 
their sum from whucli if you ivill subtract the denari of the first, second* and 
third men, namely 27, t lien there will remain Ifi iUtisui for the fourth mail. Also 
if from the 13 denari you w*ill subtract the 31 denari of the sneond* third* and 
fourth men* then there will remAin 12 for the first inaji. Again if from the 43 
denari you w'ill subtract 31. namely the denari of the third, fourth, and first 
men, then there will remain 9 denari for the second man. And then If you will 
subtract from (he 43 denari (he 37 denari of the fourth* first* and second men. 
there will remain 6 denari for the third man. Therefore the 12 denari of the 
tiri^ man ore added to the 9 of the second, and to the 6 of the thlnl, and to the 
lf> of the fourtli; undoubtedly this yields the aboii'ementioncd 43, 


fir»t 

third 

12 

6 

second 

fourth 

9 

Ifi 


|fjn the 5ame,l 

Also if it is pruiKJWsl tliat the first and seCotld Inen have 27 denari belwoeil 
them, and the second and third have 31 denari between them, and the third and 
fourth have 34 denari lietween them, and the fourth and first have 37 denari 
between them, then it is sought w^hether this similar problem can be solved or 
not. This is known, for w'e cloarly taught bucli to ixm w'ben the problem can be 
^alvc^1 fnan whut ib given acid when it cannot be soU^i; namely you oild the 
number of the find and seroiid to the number of the third and fourth, and if 
their sum is iH)uaJ to the sum of the number of the second and third with the 
fourth and first, then the problem will l>esolvable; if how'v^vier they are not equal, 
then you will know that it caiuiot be solved, os in this problem in which the 
first and second have sum 27* and the third and fourth have sum 34; therefore 
among all 1111 there arc G1 denari. And the second and third have 31 denari, 
and the fourth and first have 37 denari; therefore all Till have anHHig them 31 
plus 37* that hs 68 denari which is imposgibk* as wc found them to have fil by 
the other coin put at ion: therefore this prabkin bt unsolvable; but in order that 
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w pmpcAH* a >jnt%:ablc problem, let the fourth autl first iiieii have iO lM>twei'li 
ilie tuber truly in otiUt ah we h1h>w. WIwuktp tu iJie firat mul 
socotui hjiv'e 27. and the tluTfi and fourth hatT J-4, aU four have aniopf; iJ>eni 
and Aii the i«?coiid and third have 31, and tin- fourth joicJ hrst have nil four 
simdarly Jkaw muons tlwun [p28-!i] fil; thfrefore tliL pr{d>l^m is s<dvnl>k!> lujd it 
\» th^uf: kt the brst ha%'« any nuiubet >*uu will u^mh frujii the 27 that 

lie iuiti with the second. Put it therefort* tlmt he has 10; therefore the second 
will lifive the rest, iintaely 17^ and lxH.auj«t^ the isecond mid thirvi imn have 31 
Iwtwwn ilw’in, and the twand has 17, the third truly has tla^ restj nainefy 11; 
ns he luis with the fourth man 31, cite fourth uinn lias 20 deruin. 


[On Fivt Men with Oenari.j 

Also lliere art* live ni*»n: llll of rhorn without the fifth have 27; leithoui tlie 
firwt the otliers have 31; without the secoiici the others truly fww 31; without 
tlic third tlie others liave 37; without the fourth the otherN liave 3U^ luid it 
is iioiitthl how many each luu*. Vou mid the fiw numbers to^etlnT; there will 
f>e I Gilt; this nuinl>or is tiuatlruph* the tfuiii of the riennji nf n|J five fxTause if 
>tM! will tousiflcr well stiu know' enrh nf them to be ommus) four times in the 
ah>rewTittcn 16S: therefore you divide the 16S by I; the qnntieiit will tw* -12 for 
flu* sum of the dertari. If you will Kuixraet the 27 denmi that the llll uh'ii hai'e 
in orrler^ tlx*n then* will n^niaiii P5 lienari for the fifth man; for (he same reason 
if >TDU will suhtniirt tlx* 31, .31, 37* loid ^50 from tiw -i2. then there will remnici 
LI ikuiaii for liie first man, b denari fur the setroiKl. 5 denari for tfie third* and 
3 ileiinri for the fourth. 


[On ike Same, 
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.Atwl let it he pro|X)St*d that the first, second, mjd tliird luoTp 27 denarij tJie 
sectmil, third, and foitrth 31 denari, the tfurd, fourth, and fifth denari. aUrj 
tJir fourtfi, fifth, and first 37 denari, and mon*cn'er the fifth, first, autl Neerknd 
ha\'e 39 d<'iiari; tlictX' uuntbeiti me jHldtsi together making as wv foun<d 
iihovp; this ntitnlK'r you divide hy 3 breau-fle each ts t(3Uiiied three tiuut* in tliLs 
□ninlx*!; tlie quoijent will be 5G denari for the sum of them, and ui order Lfuti 
we ha\T tin- denari of each wv tw'ire ifoinonstmte ifoiiLK it. Fir?it itnleod vtui ndcl 
tin* auianiit of the fim, »i*coiid. mal third ineu, nmnely he 27, to tlx* ainount 
of tlie deti.'kri of the fourth^ fifths anti first, namely the 37; tlrert* will Im 61 in 
which mnnlMT the first is countc**! twice; it iimiiBarily follows that the diffeTence 
hetwren (be sum of the 5 men and the fi l. uainriy S, is tlie amount of denari of 
the first man: this found, you add the rh-rinri of tlie sec^imL thirrh nnd fourth 
nH*n. mnm*Ly Ute 31, to the denari of the rdthr seroiuh nud first men, iinirifly t|ie 
39; tlwT't* will He 70 in wbiib amount die .st'cund lUiin is ciHUittHi theiefoti*' 

>ni>u subtriu't the Gfi fit an die 7U; there rr mains It denari for the secoiifl man 
w'hich iwldwl to the deiuiri of the first man. namely the S. w'ill giw 22 timt vtui 
subtract fomi the 27 iknari that the first* si'cond, and third inen liave aiiioru' 
them: llwre reumin 5 denari for tin* third nimi that you add to the IJ denari of 
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the wcond nioj). awl Kijlitract the diitu fn^jii the ajiiauiiL of the itciiari of the 
third, ^md ^iirth tiH'ii+ namely the iil; will nnimin 12 denari for 
tlie fourth iiiaji whii'h >^ 1 x 1 8*id to xlte denari of tl*c tiUrd luwi, ruunely the and 
ycjii bcubtract thi’ mirn from tlie 34 (ietuiri iliHt the third, fourth, hihL fifth nxm 
tiHVT among them: tht'rr will teiDBiii 17 ckmnri for cLe fi:ftfi man. Or in another 
wtiv't .viHi huhtraci in order From the nuiu of all uf them, rtAnircly the 56 defuui, 
the nbmTwrittcn tuitnlieni whicti 3 of thiun luiw in uitler, nanjely the 27, 31, 34, 
37^ and ami thib4 ihor^* will retnaiii 29 defuiri for the fourth and fifth meni 
25 clenari for the fifth ami lirst men, 22 denari for the finst and H^'ond men^ lO 
ilcinari ftir the iiectjiitl and third men, 17 deriari for the third and fourth nieu; 
tlierefore vmi iwkl the lienari of the first and seccind men. iiamelv the 22, to the 
lUimri of the third and fiiurth men. iiainrly the IT, and to the rk'-nati of the fifth 
ami first men. namely tlie 25; there will be iVl denari in whkdi »«um the fii>t is 
roiintfd twice [p28<i[ iitid all others once. WlieiMM* tht!^' havie 56, namely the fr) 
tnimis the 8 that [Ik* first has; tilts fouiiil, all uf the otliers >'ou can easily find, 
namely ivheu wu subirarl the 8 dermri of the first man from the denari of the 
first and aeroud, namely 22; there w'tll I-l fur the deimri of tlu* si'cund man. This 
Kiibtracted from the 1:9 drauiri of the Merntid niul thircl men wall leave 5 denari 
for the tliinl riiiui; this Nufitrmted from tbi- denitri of tl«? thin! and fi>nrth mm. 
namely 17 denari, will leai'e 12 denari kx tlie fburtli man; this suhimrted from 
the denari of the fourth and fifth meiu najinOy 2!), will k*aM' 17 detuuri cd the 
fifth uuin. as us* found in another »‘ay. in HiiotlHrr wny, you luld the denari of 
the second and thirtl tnen to the denari td the kuirtli and fifth men.. cuuneJy 
the 19 diid the 21}; there wiU be 18 wlikli subtracted from the (ituouut oF uU uf 
tfietii. natti^dy ■*’41, k^vt« 8, ami tlie fin^t fnu^ tliis iiihjiv, ak we haid iH'foie- Yoti 
can indoLsj. from tfiia tlmt wan said, haw tln’ ii*a-triiie for wdii-n twir or three or 
mure of them in number are propcjN'd. ,^iid wu taxe when ilie nmuhvr of uteit 
ice eiiT-n wliether tlie |x#»pd prohlmi is uiisulvabk: we demnnatrati^l the rriterinn 
aljove in the rule fur 4 men. 

|t}ri n Afdtt Hiivin^ Thrtt rajc#.] 

A crrtaiii imiu lnwi 3 \tisps. the first of which held an eii^htmith part of the 
•iecond and a third part of tlie third. Ilie second hi*ld ns many as tJvt* third 
miiius II fifth part of the first; iiL-iu the third held as many as the Hecond anrl 
11 fifth iMurt of tlie first. It b tiuujidit huw mnny tuc^h held. Ek‘c'iiuse the siax'oud 
holds tis many as tlie thirtl minus n fifth |>art uf tfu' first, and the first boUb 
of the pcK-ond aikI ^ uf tlie third, a fifth |;virt uf the Mivnie first IsjIdN of 
tiv .same .usiaid, iiatnely and a fifth ^HUt of a third fHirt of tlie third vaiu;, 
lutinely thmdon.^ the t^ecutid ladib tfa.' juurniitl oF the third iiiinuH ^ of the 
Hc^ruhi iuid of tlx* third: ifiercfurc' tla^ sis-tHwi liokls H of the thirtl minus 
^ of itself; tlierefure || nf the third will hoki as many ns the miuiid and ^ 
mure uf tiu' Kfuiw serotvd, namiiy Otherwise the third vase litihlH wh many 
as the aecomJ atnl a fifth uf the find, that is |, as we said lx«fure, ^ of tlie 
.second and of the thinl; therefon^ t lx third holds as numy oa the second and 
of tlii^ siuiie mid of tile third: one fifteenth uf the third vam*? lh comnionlv 
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first 11} 
second 3fi 
third 3& 


first 130 
secofid 105 
third 06 
fourth 305 


iiubtracteil; || of the tbirri vnse will of thu sucoad. ^ we fouiKl libcm? by 

inv-estigalkni of the swoikI vtwsc, Whenct? vee know this prtibJf'm to Im* N<dv'fthle. 
and it b> soKtxl ihuft, Vou find two numbers so that j| of one is |j^ of the other; 
>t5ri will therefore multiply the 91 that is mier the 90 by the 15 that is under the 
14; there will be 1365 w'hich is the greAtef number. Also yon will multiply the 
11 by the 90; theft wdU be 12G0 which is the other tiuml^et; thcHe two mnnbers 
have a commoi} factor in llicir rules: we eau rwliice them to i^imUler nil miners 
if we divide them b>' 35+ luuncly with that Is coturuon in tltrir rtiles: the 
quotient vrlU be 36 for die lujldirig of tlie second r'ase. and 39 for the holding of 
the thirtl: thiae found. >tou add of the 36, niimely 2, to ^ of the 39, namely 
13; tlk^re w'dl be 15, and the ^'ase holds this niiMiy, 

[On tour Vosefl.] 

And let there be 4 vases, the first of which huhb ^ of tlie second, ^ of the 
third, and J of the fourth; the sec<siid holds ^ of the third, ^ of the fcHirlh. and 
^ of the first; also the third holds ^ of the fourth. | of the first, imd ^ of the 
second. The fourth vase truly holdii a-s mauv as you wish. Because tli* first aud 
sectaid ^iKiaes hold tlk? SAjne amoujit of tlie third and fourth vast's you ahoidd 
reduce everii'lliiug in the holdings of the hrxt and Hecond ^wjes in part of the 
third ani) fourth vfinfr* so that you hud the proportion, that the first and second 
vnses have to each other; this Is done thus. Because the first %'aae holds \ of the 
third and j of the fourth, ainJ a ihini of the second, wHiich seroiid hohla oijre 
fourth of tlio third jsnd one fifth of the fourth aneJ one sbeth of the Grstt a third 
part of it is a third part of a fourth jiart of tiie third, that is and ^ of a fifth 
part, muuely ^ of the fourth, mid it Ls a third part of a siteth part of thu first, 
naiuely i^; [p287| thui^ the first vase hvilds naindy of tin? third vase, and 
namely of tlie fourth, anil ^ of itself; mid this you subtract from 
the siune first; there remains of it; llierefote of the first vase holds J of the 
thin! vni^ and ^ of the fourth; therefore ui oreJer tliat you have the parts that 
the first %'ase hold.s of the third and fourth t'ases. you multiply the ^ that || of 
the first vase liolds of the third by the 18 w'1iu:h is under tlie fraction tfiert^ 
will be fi which you divide by the 17 which is over tiro fraction; itic quotiimt will 
he and this Is the |wt of tlM." third vase that the first vaae bahh^. Similarly 
you rnukiply the by the 18. itnd divide Iw the IT; the quotient will he 
and this ia the part of the fourth viv^^ that the first vase holda; iherefoie the 
first wuM* hohb ^ of the third vttsf^ mid J| of the fourth. Abut the secotMl s-aise 
holds fourth of the third and fifth irf the foirrth and a sixth of the iir>t, I'be 
firfct vase holds of the third and ^ of ilw^ fourth. Therefore a sixth pan of 
the first holds a sixth of ^ of tJw’ third, nninely and a itixth of ^ of the 
fourth, name.lv Whence tlie second vaae holds fourth and of the thinl 
vitee. tlmt is mid fifth ajid that is of the fourth vhM'. We indisxl find 
that he liret vaae holiLs ^ of the third vase, namely mid the secxiiid vaMc 
holds of the same third ^wae; ibertTore in the projHMrtion nf ^ to |g, that is 
24 to 31, in the same proportion wifi bf^ the first vnae to the seeiMid: tlierefbre 
TOu subtract the 21 froni the 24: there remains 3; this 3 is | of the 24; therefurc 
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the first vnse hahis nu eighth port mure tliait the second: this proportioa you 
cftn simitwly find in the fourth vase, as the first holds of the fourth vase, imd 
the stxxjnd holds next bo that you find m wiiat proportion are the secand 
and third va^}es^ j'ou must reihioe the holdings of lliejii to partit <3f the fourth 
and first vases; j'oii will operate as we did with the first and second vaaes.. and 
you find that the second v^ss holds ^ ttiore than ttu* third: and because we 
found that the first holds one eighth more than the second, vou put it that the 
firHt vase holds some number w'hidi, when >ciu will subtract an eightfi ptu't of 
it, there will remain a number that is integrally divisible by therefore the 
first hokls 120 fioni which you subtract an eightJi pari, namely and there 
remains IKi for the holding of the second vane; from this lOS you subtract 
namely 9: there Tcmains 9fi for the holding of the third vase; next so that >'oii 
have the holding of tlie foiu^h vR»e you take a third part of the bidding of the 
Bccond vEu«!» namely 35^ and a fifth part of the firatt namely and ^lou a^hl 
them together; there will be 59 which >vju subtract from the holding of the first 
VRse^ namely 120: tliere rf^majiut fil for a fifth part of the fourth vase; therefore 
you multiply the 61 by the 5: there will be and the fourth v'atte holds this 
inajiy. .4ud if it is proposed that the fourth vase holdn a certain number« wv say 
100, you will singly mnltiply 100 times the numbers for the first, second, luid 
third vaseSt namely the 120, 105, and 96, and xtrtj divide each by the 305, and 
>■011 will have j|-39 for the first vase, for the second %'ase, and |®31 for tlw* 
third vase. 


(/’our M^Tt with /.^enun.] 

Four nien have some denari: the firs! man gix’w to the aecond as many as 
the second fias, and one haJf more. The second gives to tlte third as many as 
the third lias, and one third mo're; the third gives to the fourth man as many as 
the fourth has and one fourth more. 'I'be fourth man imJeed gives to the finit 
Hjs majiy lie has after iIk gift that he made to the second maji, and one fifth 
more, and all have equal amounts. Because the first gives to the second as mmiy 
as the Second has and oue half more, if the second has 2, then the first gives him 
3, and thus he hiu; 5. Therefore that wliicli the second had jp288) before 
I of tliat which he had afterwards. Similarly according to this observation the 
third man had before | of that which haiJ afterwards. And the hiurth man liad 
and the first man had of that which he liad making the gifts mnong them. 

■ I j« ■ -u n 

harl a fourth imrt of the entire muount of denari of the ilil mezi' ^ ^ 

next >’Dii aubtracu the 5 from the 11 that is umler the there remains fi that 
you multiply by the L which is over the 4; there will be fi that yvn add to the 
product of the 1 that is over tlie 4 by tlw 11; there will be 17 that you multiply 
by the -I that is over the 9: there will be 68 that you multiply by the 7 and the 
G that are under the fractions; there will lie 238th and tine fottrth man lias Lius, 
many, Agiun >'ou take the and you subtract the -I from the 0; there reiiuiins 
5 by which ynu multiply the found 17: there will be 85 that yon add to the 
piwiuct of the I which is over the 4 and tJie 11 and 9* namely 99; there will be 
18-1 that you multiply by the 3 that is u^-er the 7, and tlie 5 of the fimt fraction; 
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there will be 276U, arid the third man haii thisi iiiajiy. Agaiu >icju t^tUce thi. f, anej 
_TOU mibLrnet the 3 frym the 7; Uiere nemninii | by whwh yt>H multiply the Ibutid 
184: there *t 11 be 736 to which you mid the pnxiuct of the 1 whidi is over tlie 
4 fmd tlie H, 9, and 7, tlial is ^9i3; tbeit' wiJJ be 1429 thjtt you authiply by tlie 
2 that is <nt?r the 5 of the hist frattiou; thon.' will be 2858. iiiid the i4f3efnid man 
has this niany. Again you take the ntid you subtract the 2 from the 5; there 
reniaui-s 3 that you multiply by the fmind 1429; tlicrc will Iw 4287 to which you 
add the product of the I which is <itver the -1 by the 5 that ha ov'er the II, and the 
9. 7, and 5 that are under the frattiutis, namely 1575; then^ will l>e 5862. and the 
first niati has this many, therefore the foiuod amounts of the [III men are added 
yielding J386U hir the etiEtrf hucu uf theqi^ and the anuumt is inorcuver found 
hum the product of ail ilie numbers wdiidi ate midcr the Cractioua, namely the 
4 tiniea ilie 11 tinted the 9 times the 7 timw the 5. You tlierefote reduce the 
found iuiml>ers to jKHUidK and soldi; the sum of tlieni will be 57 pounds and 
15 soldi. And tlie first man’s demui arc 24 poniuls, 8 soldi, and 6 denari. I1ie 
second nuufH deuari are indoetl 11 ixjuiuls. 18 soldi, and G dccuui. Further the 
thinl man's ckmari are 11 pouiiib and 10 soldi- ALto the fourth man’s denari 
are 9 pounds. 16 soldi, and 4 detiari. And let it ite propuaed tliat after the 
aforesaid gifbi «)f the IITI men tbt^' remaioetl unequaJ in some giTiT^n pniporthin: 
we say tliat whkh reruaim*d to the first man wTUi as much oa and one burth 
more than that which remained to the sectind man. and llial w'hich reinainetl lo 
tlw second iiimi wils as much as and one tJiird more tium that which remained 
lo the third num. Al-so that which remained to the third man was ms miarh as 
and one half more than that whidi renuuned to the fourth mail You indeed 
find IIIJ luuuben which are in the said proportion; they ore 5, 4, 3, aud 2. For 
the S is as much ns the 4 and am fourth It. ami the 4 is ns much as the 3 and 
one third of it, and the 3 in as much as Elbe 2 and one half of it. You therefore 
add the III] numbers together: there Kill be 14 that divldi^ the abmiewTitteu 
munbers yieklicig and thst nrc the parts of the total the IHl men 

luul after tlu^ aforesuud naiiieh' the first had ^ of the total, the second 
had and su Forth. Abu tlkerehvc jmt the HTI fractLons after the others found 
abu\^, tiatnely iific-r tlie ^ ^ | tltoit-fore these Me placed in onier, you. begin 

with the -1^; >i}u f^nbtract the 5 frotu the 11; there reniaiiis 6 tliat you multiply 
by the 5 that bi uvrr the 14 ruaJciug 3(t that yon add to thi' proilmu of the 2 
that is o\tM tbe 14. and tlie 11; tliciTe wilt lx‘ 52 that >t>u write iiekiw the 
and you multiply it by the 4 that hi thr 9. and llie 7, and tlie 5^ that are 
under the fractioos; there w'ill F>e 72811^ and the fourtii iniin hrui this many; next 
you mca-e to the >v>u sijl>tiact the I fruiii the 9; there rcmaiiis 5 by wdiich 
you multiply the found 52; there wdll be 260 whidi you mlil to the product of 
tlie 3 that is over the 14 and tlie ] I and the 9; then? w^UI 557 that you wTJte 
below the j, and you multiply by* the ,3 that is oser the 7^ iuhI the 5 that Li 
under the first fiartion; there will be 6355. and the third man hod this many. 
Now you inoi^ to the ytiu subtriwt the 3 Irani the 7; there will remain 1 by 
which >'OU multiply the hnind 557^ and to it you odd the product of the 4 tiuit 
i» QWT the 14, and tire 11, 9, and 7; there wiU 1;ie 5tHKf that >ou wTite below 
the i, and you niuliiply it by the 2 rhiit in mrr the 5 of the firBt fraction: tlicre 
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will be llKKlfl* and the second mmi iiad lhi*< many; next you take the |; vtju 
subtract the 2 from the 5: then^ reuiaitiM 3 ilint you inuliipiy by the StlOO^ and 
>'ou »dtl ttie nmltipIk-Ation of the 5 that is over the 14 by the 5 that is over the 
11. and the % 7* and 5; there wdll be 22875 h atwl the first nmii haii this iinmy. 
Also you tnultiply the 14 by the 11^ 9+ 7, and 5, and you. will ha^'c the 5 ujd of 
And because each found nuinher can he imej^rally divided bj' B. a fifth 
part of taclr is lakcn so that we have the denari of each In the smalleHt numhepSt 
and there will be 457& for the denari of the first inaut thai arc 19 poUnda^ 1 
soldo, luid 3 denari For the second 2(KKJ denarh which are H poundiii 6 
and 8 denari. For the third 1671. which are 6 p^lunds. 19 soldi, and 3 denari* 
Indeed the fourth man will haw 1450, nainely 6 poiindH, I soldo, and J denari. 
The sum of all of them la 40 pounds. 8 soldi, and 6 denari. And if you will w'ish 
to kiioTc lujw this rule proceerls. then you consider tlw part that the first, nnm 
had of the entire^ sum of them after the idfr!) amtiug them arc finished: imleefl 
it wifci pro]> 06 ed that he h rtf I of the entire sum. Vou therefore coiMuder that 

when he hud tlie ^, he indeed |^iiw Ins donatkin to the steond man, and there 
remained for Inin some amount, nnd he took frmn the fiairth as ntuny 
tlwre retiiELimaJ for the first man and one fifth more, Tlien’fore the first had 5 
after the givini; to the sreoiid miin. and the fourth nmn gavefi to him. namely 
the 5 and one fifth of it* and thus he had 11: this 11 was of the entire sum: 
tiius it is ^ of ^ of the denari of the first and ^ of the denari of the fourth 
man. And it Ls wTitton; ^ of nanudy ”, of the same and ^ of 
that i.s of the crnlite aniount that the fourth man gave to the first man: that 
is, the profMirtjiin of demu-i that the fourth man to the first nuui to ihe 
entire nnmunt is as iUJ to 15-1. and that Is that which wi' miijtiplied above hy 
l(te 5 that is crt'er the 14 by the G which is left front the 11 udnufl the 5 that is 
over tlie 11* and we had W; it is also prfijKwt.'d that to the femrth man rcinaiiiefl 
^ of the euLLte amouiil* therefore the; prc^irortJon of that which crmained for 
him to the entire sum W'a.s. im 2 to 14. And as the 2 is to ilw M so tlie 11 tiines 
the 2 will l>p to the 11 times the 14 that is 22 to 15*1: that is. we muIttpLied 
the 2 that is ovi^r thc^ 14 by tlie 11, and w\' hud 22: therefore the proiHjrtton 
that the fourth luiiii gave to the first man with I he prupurtiun that reiimixieri 
for him will be; the total that tlse fourth mmi had with the gift that the third 
niHU tniuic to him to the entire amount: it te as the 52 to the 15^1, namely to the 
number whkli results from the multipljeation of the 1-1 and the 11, and tliis we 
did rtbovx* w'heii wt- addend the 3fi to the 22. And in thi.s pniportton | were from 
the denikri of the third jmm. and the rrmiMiniiu? wt^rt' fnim tJii- dviuuH of the 
fourth man, and the third raati gave tcj the fourth as many iis ttte fourth Irad 
and one founii iHirt more. \Mieticf if from tJie saitl proportion, namely from 
the we take Ihen we have the dcuiui of the fourth mau. And | of the 
i» taken thus; the 1 is multiplied |>y the 52 making 2U8 that is divided by 
the ijuiula'r wiiieit results from the multiplicattun of tfie 1,5>1 by the 9 that is 
the number which it^iills from the 14 times the 11 titties the Hj, namely 1,386; 
therefore tlte proportion cpf the lienari of the fourth man to llie entire aniouiit 
[p290] Ls rts 208 to 1386* and beosuse above wx‘ inultipfiei] the 52 by the 4 thnl 
is cjver the 9, rtiid ijeetunse the denari of the fourth man to tlie eniire amount is 
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tbc 20S to thi? iht.' detiuri of the fniirth nian to the entire B.niount viU 

thercfoTV be as five times septuple the '2(Wi to five septuple the 1186. And 
five times septuple the 208 is that which we made abm’e when we multiplied the 
52 by tlie 4 which is under the 0, mrm'ly the 208 times the 7 tijnes the 5, utiil 
we had 7280 for the denari of the fourth man. fiw times septuple the 

1386 is that which results hum the multipliration of the 14 times tlH IL tiines 
the 9, times the 7^ and that is what we did when vw had the entire amount^ 
namely 48510, Ajid as the 723 is to the '1S510, so is tlie denari of the fourth man 
to the entire sum, and if the amount in 18510, then the fourth mau ha^ 7280, as 
was fotmd above. Now truly we nutve to the finding of the denari of tlie third 
man. We indeed above found him to have ^ of the abovewrit ten Therefore 
we above multiplied the 5 by the 52. namely hv the 9 mimuf the 4 that is o^'^er 
the 9; therefore the proportion of denari that the third man gave to the fourth 
man is as 260 to tlic number wdiich results fntm the nmltiphcration of the 15-1 by 
the 9, namely to that which results from tlte multiplkarion of the 14 by the L1 
times the 9+ and becau^se the proptjrtiun that remained to tlie same third man 
uf^er the giving; of of the entire sum to the entire sum ariut us 3 to 14. Fur us 
is the 3 to the 14 So the multiplieatiun of the 3 W the 11 times tlie 9 is to tlie 
ziiukiplfcntiou of tlie 14 by the 11 times the 9; indeed the multiplication of the 3 
b>' the 1 ] timc8 tla^ 9 is 297; then.4ore the proportion of deiniri wbldi remaiiwd 
to the tltird man after the gift that he made to the fourth man ua to the entire 
sum as the 297 is to the number w'hich results from the multiplication of the 
14 \xy the U times the 9; iht'refore thbi proportion with the gift that he iinule 
to the fourth man Is to the entire amount as the 297 is to ilie number which 
results fnim ilie multiplication of tlie 4 the 11 tlme^t tlu* 9, and this u'v iiuvde 
abow when we added the 297 to the 269, and we put the sum of them, namely 
the 557. below' the Indeed in thui projairtkm, nanu'ly tlie 557 to the numlwr 
which resultii frmii the muHlpItraUun of the 14 by ihe LI times the 9, is that 
w'hirb the third man had Tvhen he received the gift that the second cjjin nuulc 
to him: the gift that the second made to the ihirr] wok ns many ns the ihird 
man luid and one third more; therefore if the third man hail 3. then the second 
gm.'u him L Therefore from the aforesaid pro{iortion | were from the denari of 
the second and | were from tlu^ denari of the third. Atul bemuse the taking 
was I of the said proportion. luuiiclt' the 557 w'as niultipliefl by the 3: there will 
lie 1671, and the number which results from the multi plication of the 14 by tlie 
11 limen tlie 9 Is multiplied by 7\ and tJie pru(KJttion of the rirnari of tire third 
man to the entire sura Is had; il ia the 1G71 to the nuinlier w'hicli resuJtM from 
tlie multiplimtion af the 14 by the 11+ times tla^ 9* times the 7, times the 5, 
\\V muhiplii^ the product 1671 bo' the 5+ and we hiid 5 for the deuari of the 
third man* Now' truly we iijove to the finding of the djeiiari of the senmil man. 
liicienl it wzis found that he had | of tlie pro|>r)rtLu[i that the 557 hwi to the 
iiumla-r W'liich results from tlie 14 tinier the 11 times the 9 liocauHC of the gift 
iliat ho mado to tlio third man: rhoreforo the prti^M>Ttion of Ins gift to the entire 
sum Lh as uih? foiuili 557 to the munber which results from the 14 limes the 
] 1+ timcTf tlH* 9, times the 7+ and because we nlwvit miiltiplifM the ff57 W the 4 
thill rcituiius from the 7 minus the 3 that i^ oi.tT the 7, luid we had 2228: the 
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j(ift tlint the iwcond miule to i.he third u ti> Ehe entire amount w the 2226 hi to 
the number which reinilts from the tinns the H. times the 11^ times the 9, 
tiiues the 7. [lj29l) And beeiiuse after thb gift to the second ^ ni^nalnedT the 
remaining was to the entire amount »s the 4 is to the li. For as the -1 is to the 
14+ ao m the 4 times the 11 times the 9 times the 7, nAmely the 2772, to the U 
timi^ the 11 times the 9 times the 7* therefore tlie proportkui of denari which 
remained for the second man with that which he gave to the third is to the total 
ainoimt as the 3226^ mid the 2772+ that is 5€00, is to Uh^ [iiiiul>er vrhidi results 
from the M times the 11+ times the 9, times the 7+ wid hecamw of this we abo^t 
wrote the !>iKX) below the the sijcoiid had iiwleed this proportion with the gift 
that the first made to lum; this gift was as many as the second had mid one half 
tnore^ Therefore from tlie said proportion ^ were from the denafi of the first 
man. and | were from the denari of the second: therefore | was taken from the 
shM pru{K>rtk>n+ that is 5CHJ0 was multiphed the 2 that is over the 6: there 
will he 10000; therefore tlie denarL of the second man w-iH he; to the entire amm 
3 S the l(KKKI b to the number w^hich results from the 14 times the 11+ timcN the 
9, titii«i the 7, times the S, and tilt number which ref+ults from this ejiiount b 
the ItKKHl, and wnll bo the denari of the second man. And because, as it was 
said, the first liad ^ in the proportion that the 5000 luid to the M times the 11. 
timf^ the 9+ times the 7, bet'ftuse of the gift that he made to the second man: 
therefore tlie SOOO is multiplied hy the 3; there will be 1,5000; therefore the gift 
that the first miwle to the second is to the entire amount as tlie 15000 is to the 
number which reauits from the 14 timesi the 11+ times the 9+ limcif the 7, times 
the 5. Therefore that whicii the first ©five to the semiid was IbOtX), and it was 
added to that which remains to the same first after the gift. We above found 
the remainder to be ^ of ^ of the eqtire irunnum+ tliat is ns the five timo; the 
fiw Ls to the 14 tinK** the 11, so the reiiuijjaier i$ to the entire anmunt. For as 
the five times the five b to the 14 timew the 11, so the five times tlte firt+ times 
the 9+ times the 7, times the 5 is to the 14 times the 11, timesi the 9, tinti'S tlie 
7+ times the 5+ nan^ly to the entire amount; and we above multiplied the 5 that 
ill over the 14 by the 5 that is over tJie 11 time;! ihc 0+ times the 7, dines the 5, 
and we hml 7875 fur it that remained for the first after the gift to the second: 
this is added to the 15000 that he gave to the second yielding 22875 for the 
denari of the first man. 

Again let it be proposed that each of the IllI men made his donation to the 
Otlier three in md^, and at the end of the THl donations they had equally: 
first gave to the other three us umny us they liarl uiirl one half more; therefore 
if the three liad 2 then tlie first gave 3 to tlinn, and thus that which tiiey hnd 
before was of that w'hich they had afterwards. Therefore you ivilJ keep the 
and you find tn the same way and and you put ttifln with the fourth 

because of the fourth that at the end each is proposeiJ to haw, 4 ^ | 7 
and you begin with the subtracting the 5 from the II teaviiig fi that you 
muftiply by the 4 that is under the fractiou, and you add the product of the 1 
which Ls over the 4+ and the 5 that is over the 11; there w'di be 29; therefore 
you multiply the 29 by the 4 that is over the 9. and hy the 3 that la over the 
7, and bv the 2 that is ovw tlie 5; there will be 095. and this inunv the fourth 
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fiiati lukii. you sul^trw't the 1 fnirn r^ie U 5 \ \ml you keep, hiicI ii'oii 

multiply tlie 4 tlmt in uuder the &iictiou by tluf ll, mid by the kepi 5; there 

will be 220 wtiich you xirld Uj the pnxlurt of tlu’ J whirh in o\f!r the L 
5 that bi over the i aiid the -1 thnt hi over the 0; there will be 2-lQt niirl yxm 
multiply \ty the 3 funJ tl»e 2 tliat nre! over the rerriaitiUig frm'iioiiH: there will l>e 
1440. (uid the thirrl man thin m>uiy. voii Viefpii vi'irh tlie 4 tlmt al 

the iieiui of i|ie frHftions^ nkultiplyiUK (1 by' the 11 timeH the Ot tiiinie« the [p202) 
-L muirely by the I that remains from the 7 inijiuis the 3 that is over the 7; tJiere 
will be 1-Wl to whlrh you wtld the inultipliratioi) of tlie 1 the 5^ times tlie 
4, time^ the that wv mir the friwtionsi there w'ill he llVhl that you multiply 

by*^ tlie 2 tliut bi ov^^ the 5; then' ^ilL be 3288, luid the M'loiitl nutn lurrl thb 

many. 'Flieu yim take the 4 time^ the 1L tiiuex; the 0^ the 7, litrtes the 
3 chat is left from the 5 iidtiub the 2: there will bt' 8316 whirh you odd to the 
120 that ri^idts from the miiltiplkuitk»ii of all tlM' nuttilien^ whit It are over the 
fractions; then' will l)e 8]3ti, arid thi' hrst iiuiii iiu/l thb muny. 

And if at the end of the alwvi'TATitltrii ibi're reimUiH!d for the first iitan 
of the entire luiioimt. for the sefoiid for the ihircl for tlie fourth 
tlwti you write the pri4)k'm in ihtH wiry. 



A ± 

,5. 

Jl 

1 

i S 

\A 

14 14 

14 

It 

*) 

7 ^ 


After llib< vxju Hulitract the 5 from fho JI kaviiix b that wii tmilrijdy lyf the 14, 
and >1)11 aihl the miiltipliraiioii of the 2 that is ovi'r the I I, liy the 5 that is ov^'r 
the 11; there W'lLI be ^) j that you nuiltijdy })y the 4 that is ut'er the 9, arnl by 
the 3 and the 2 that are over the ffnetious; Elwn' will l,>e '22 l) 6, and the fourth 
niari had this iiumy. A^aia ytjti be^pt^ W'ith the ^ nmltiplyiiiin' tlte 14 by tin* 11 
times thi' o: the 5 remains frouj the 9 uimiis the 1 that Ls tnir the 0; there will 
be 770 to w'hieb sou add the product of the 3 lluit is ost'r the 1-L xind the 5 tluit 
is over thc' 11 times tite 4 that is os'^'r the H; then' will be 1^1 tluit you tnultlply 
by the 3 that Is ostrr the 7, and by the 2 that I** owr the 5; there will lie ID^O. 
and the third nuui hail this many. Now' >thi l^egin with the jL mnlLiplyini^ the 
11 by the IL times the f), times the 4; the 4 remaiiiM from the 7 uiimus. the 3 
that is 4wer the 7; there will Ij-p 5!!><M to which you adtl the multipUcatioa of the 
4 that IK rnTT tire 14 b|>' the 5 tlnit bx m^er the IL times the 1 that is over tlie 
tinies the .3 that is cavt tlie 7, muiiely 240: there will Iw 5784 ibat yuii multiply 
by the 2 lliat is over the 5; there will lie 11568, aud the se'cond man had thw 
ruzuiy; uext you herein with tlie ^ muUiidyinK the M by the 11, limes the 9+ 
riuws the 7, limes the 3; (he 3 is the 5 minus ihp 2; tbrue will Ih? whkh 
you add to the 5 that i£j fwr tlie 11, linn’s the 5 that is (,wTr the 11, timew the 
I that is iiVCT the l>, titni’S the 3 that w ovier the 7, limes the' 2 t.hxif is over the 
5; there will lie 2!kS2fi. aud the first niari had this many. 

This rule is investiKUted llms: iMvause the fourth man to which the liiiSL man 
made a gift gave to the other three as mimy as they hfid mid one fifth 
and for him reuiniiteti ^ of tlw' entire Euuount as was propcKied, then of the 
naiuely Eroui that w'hidi the three men had, (he kmrth man gave but ^ of 
4^ of the entire x^uni is as 12 timxv; 6 to the numiier which rcTtult.’t from 14 time^ 




12. Chttpt<"r Twelve 415 


11. And the of the entire mtiount that reinaiiR'd for the fourtli man after \m 
gift ia to the total anKHtnr na the product of the 2 and the 11 b to the product 
of the 14 niid the H; therefore that which the fourth man hail when be made 
his gift to llie othtis was to the entire ivnioniu as the 12 times the 6 plus the 
2 lintes the It is to the 14 times the 11. Hut the 2 times the 11 is ns imidi as 
the 2 ittiM's the 6 plus the 2 timeh the 4. .And the 12 times the G plus thf^ 2 
times the h is as tmidi as the 11 times the ft; therefore that wrhich the fourth 
imin harl w'heii he made lits gift wtis to Che entin^ amount lur the 14 times the 6 
plus the 2 tLme!i tlie 4 is to the 14 times the LI, imd we did this atxn'e w'hen we 
multiplied the 14 tiinew the 6. and w'e ailded the product of the 2 that is over 
the I4> ami the 5 that is o\ier the 11, anti thifi had thert^fore that which 
the fourth tiuiti hiul when he ixiade his gift tu the entire amount as the Q4 
is to the Jiiiiiiber which results from the 14 tinu^ the 11. Hut this he had w]m?u 
lie received the three gifts from the others. Whence we begin with the last gift 
the third man made to him w'hen he gave to him as many as he had and otm 
fourth more; that La, if the fourth man had 4 and the thinl gave 5 to him. then 
the fuurtli miui hui;] f of the said proportiou^ namely from it he had the 11-t to 
the 14 titues tlie 11 when he took the gift from the third [p29^] man. For the 
pro^xirtiuii of llie siihi ^ of the proportkin is to the eutirt- imKiunt as 94 times 
the 4 is to tlie 11 times the 11 tiiiK^ tlie 9^ and this is that which ahovv we likl 
wlieij we multiplhKl the 9^1 hv tlie 4 and we hail 376: therefore the proportion 
of <Jefmri tluu the fiMirth itian had before he rtceiv^^i tlie gift of tlie second man 
b to The entire aiiuxint a.s the 37ft is to the 14 timeH the L L times the 9; of thh 
pro}iorttoii the second iiuui made hccause he gave to the si.ijne fourth man 
Hs many hh hr had an<l one third more^ the reiiiatnitii' | was fur the fourth tluit 
he had until he had the gift tliat the first man made to him: the gift was | of 
the i; therelore the remaining ^ uf the three sevenihs of the said propoTtion. 
nauK^iy from it tliat had the 376 to the 14 timei^ the 11 times the 9, was the 
denari of the fourth man. And | of 2 of the 376 b to the tiitire ainount «i the 
number which results fruui the 376 thnes the 3 times the 2 is tu the imrnher 
wlikih results Erum th(‘ 14 tinies tlie ll, times the 9, tunes the 7^ tinu^ the 
But l>€n:aiise the amount I wdsh to be the miinber r^uits from the 14 times the 
11, tim^ the 9, tiiiins the 7. tiim^ the 5^ the number af the fourth man will 
be 2256 wliich results from the mtiltiphcation of the 94 times the 4, times the 
3t times the 2, namely frcjtii the 376 times the 3, times the 2, as WT! dkl abm'e. 
Also in li sdniiliir w*ay the denari iif thi‘ other iliree men ran be imip«t1gat<Hh and 
inorem'er all siinlhtr (pii^tiotia. 

[On 'rhrvt; Men uiitft Steriin^J 

Three men liad punnib of hierUug, 1 knim^ tint hou' inaity, of whidb one half 
was the first's, one third wua the Etecuiid'K, and one !>ixth wilh the third a; as 
they wishenl to ha^t? it in a place of serttriiy, e\-ety one nf them took from the 
sterliiig some aitKiiint, and of the amount that the iir?)i tc>t>k be put in mmiiion 
one half, and of it that the second took, be put in lonimou a third pHit. ami 
of that which Itu^ tldrd took, lie put in coiuiiioxi a sbth port, and from that 
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whkh they put in coinniori e>iery one a tturd imrt, and thus each hati 

his portion. Eiecaude the hrst put in eonuuon ^ of that which he tooU. from 
that ^ ]H^ had ai^aln a third pAit. namely ^ of tlie total which he took: therefore 
there temiutied for him of tiiai whitrh he twk namely 5 ; and of that which 
the second put. the first had tiie second put a third of that whidi he took 
H part^ imd from the | the first hod muuely Eind from that which the third 
put he had a third of a sixth part that the third put. luuueiy thcrefure half 
of the sum of all the sterling, namely the ]>nrtion of the firiit man, wa.s ^ of that 
which the firist took, and of that w^hidi titt' m^ud tcKik. and of that whidi 
the third took. Also as the fiecond man put iu commun ^ of that wdiich lie took, 
there remained for him and of the third he had agaiu namely | of the 
total that be Uxdt; therefore in his portion tie Jiatl from that which he took 
namely | of that w'hich the {ir>t took, be hod » aixtii part, namely third of half 
that the first put in cummoin and of that which the third took he had as 
the finjt man had. Therefore ^ of tJ*e acquisition of tiie Second with sixth of 
the aoquwitioti of the finit. and with of the of the third man make a third 
part of the sum: therefore ^ and namely of the taking of tlie secxjnd, 
and j-g, namely j of the taking of the tirst* mid namel)' of the udeiiug 
of the third make a third part of tlie i^uiii, and half of the third tliat is one IlhIT 
of the entire sum. We found ahovT that | of tlie aafuisitkm of the first with ^ 
tlfce ucquisitiou of ttie second and with ^ the acquisitkni of the third is ludf the 
same sum: therefore | of the first uumllier, namely the acquisition of the first, 
with 4 uf the second tuimbct, and with of the third is as much as fourth of 
the first number and ^ of iJie second and ^ of the tliifdi therefore if from 
both portions fourth of tlw first number and g of the sgeund and ^ of the third 
are subtracted; ^ of the first uninbet will reuuuii as miH'li ns ^ of the secoiid 
and ^ of the third number. Again we investigate [ii29^l| tlie acqmsitiou of tiie 
third man and the acqulsitiou of the first man; because a third of that wirich 


lie took he put in common J, there reinoiiierl for hitu g, and of ttib I he liod 
again namely A; thus in his portion, namely for the one’slxth of the entire 
amount, he had | and of lus aequbition, iiniiidy g and g of the second and 
I of the first; ilierefore triple g of the acrpiisition of the third, namely ^ *md 
triple [Lomelv | of the taking of the second, and triple g. namely of the 
taking of the first make namely g of the entire amount- We inde^ found 
above that | of tlie first number with ^ of the second nod ^ of the tliird are 
half the entin; amount, and we jtist found that | of the first number and J of 
the aecomi and ^ of the third me tin' same half, llieiefore if eommoiily are 
subtracted half of the first iiuiuImt and g of tiie second and ^ of the third from 
both portioiui. then i of the first number, namely wnil be equal to ^ of the 
second nundier plus of the tliird. Tlieiefore it Is investigated by the rule of 
four proportionals: os ^ of the first number is | of the second plus || of the 
third. ^ of the first of them will be os much As liAve the other two; tfierefore 
the\* will be I of the second tmiiiber plus ^ of the tliird- We found aboa'e that 
^ of the first is H of the second and ^ of the third, and as we jiiKt found, 
the same ^ of the first is | of the second and ^ of tlie third. Ami because 
lhe>’ haw the same pTiijHiriion they are erpiol to each other, tlierefare of the 
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sctKiiid nuinl>cr pluti ^ of the third life hj+ tijuth mi J of the iseeoiKl plus ^ of 
the third- Wlicm^ if crjnijiiotdy | of the second number and “ arc subtracted 
from both parts, then there will rctiiaLii j of the second number ^‘qual to ^ uf 
tbc third, aamely sextuple and one lutlf of it; rtierefore half the taking (d the 
second man was six and one liaLf tiuies the takuig uf tlw third; therelioTe the 
total taking of tlie second nuin is thirieeii times the taking of the third man; 
that ifl^ if the third man took 1, tlien tbe second took 13. And in order that 
«'c has« tlie taking of the fiml man, V'ou take six times J the secand numbori 
namel}^ 13, a|>d six titius^ ^ ijf tlie third, muiiely of 1; and ^ of the ftT^ number 
is I of the second atu1 || of the third, as was fmtnd abervt^. and you reduce it 
to a single numbt^r, and you wuLL have 33 fur tlie taking of the hrst man from 
whirb you Hod the sum to be 17. Ln another way, we can find the taking of 
the first man, namely ft£» it was found that | uf tlie third number and ^ of the 
second and | the first are j|, tike oirtiri' sum. Ttierofure the double of tlie 
part, namely ^ of the third niimlM^r and | of the second and. | of the firfit will 
jiisu make double | uf tiie entire sum, naitkely We indepd found abcaT that 
I of the second nund>er mid ^ of the first mu\ ^ uf tike third are siinihuly a 
tliird part of the sum; therrfiw | of the fintt number with | of the secockd anil 
with of the third are ^ uf the firwt nmnlxr ajid | of the HRxmd and ^ of 
the tlurcl+ If ^ uf tlie first qunilier aitfl j uf the second ami ^ of the third are 
rommurdy' suhtrncu*d, tlien ^ of tlie sec<ind will rcmaiii ecitial to ^ of the fintt 
luid ^ of the tiiird. Still found ahovie the entire second nutiiber to lie thirteen 
times the third numlicr. 'I’bcrefore | of the scemnj will Iw ^ of the third, and 
uideed | of the srt'oud, wiU be f of tlw^ first numlier anti of tlie third, ns wais 
show'it above. Therefore If ^ of the third is tommnitly subtracted, then ^ uf 
llkC third nuinUT will r%-iiMun as jiturh as uf lit*" firet numlier. Tlwrdbrc tlie 
entire first niimIxT will be thirty-three tjme« the third luimivr. Whence as the 
third inunber is one tlie first will be 33, as was said- And if from that which 
they put ill cunmiou tlie first will take half, the sccoikI one third, the third one 
sixth, and each will hold himself « uHitingenry portion of the ainresaid stnrliug, 
tlkeii the ftinoujit of the money is &l; from this you find by iiivrstigatbn their 
jxirtincis by tlie Following mk. the first took 30, the second Ifi, and tlic third 6. 

It k again prufMieted tliai the firwt put in common | of that w hich he took, rlic 
second anrl the third thus the first had ^ cd the entire sum, the iwcund 
and die thirrl ^, |p2%J that is each had tluit wiikh was his. You therefore put in 
rjrdcr tlie purtkitiH lltat IIk' three men Itnd from die aforewritteu iiioiicy. iiB.mt.-ly 
I ^ niirl you mil them the first position. And becaiiac the fimt man put in 
ronunoii ^ uf that w'Juch he took, there remaiiusl for him therefure tlie ^ that 
lie |>uc of that whit'll rt-muiticd fur him; similarly that whidi the !«enaul 

imt wun ^ uf Ills itmiiIuc-, and that which the third put wns the fourth of that 
which remaiikii:! fur him. Tliercfure you pul bekiw tike first pocdtkiin ^ ^ jr Iti 
order, as is dtHplav-ed in the margin, ami these parts will be tlie second potridun 
iK-iK-ath which you >irt [rut the | thn-ti times because of the | thal each liml 
Again fnim that which was pul ill common, ami these will Iw the third jxisitioti; 
next you muiti[)ly the tj, the least cDminrjm denominator of iJic first pevidon by 
the 12 w hich S» the least common denoininatur of ilw* ,wraiul [Xisition; there wnll 
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b« ?2t aJir) Kttl]: jiuii tiiuJtiply b|>' iIh^ eu^ 3 is tht’ U' 3 t»t rijfiijittjii ck'w>Tn)na.trjT lA 

t Jw;^ third pQjtitkqit tlwiT Ti iJI be 21 fit aiid this totjJ ytju jm! far ihf^ sunji of nil 

tbp nK>iK*>v ^ of whidi yuu vriU- tdKAT the j of thr linrt tiiuriply lfi 8 . 

Mild one (hirfl of it. luuiiely 72^ >%iu write iiliov'e tlh' ^itid oue ^xtli, tlinL w 

ftboiv the j[t After this yoti take the second fKiAition parts of rlie aforc^d 

numU'ri! in tiniiT, iiumrly | of the Hls^, tmd ^ of the 72f mui | of the ifi; there 

vdii \iQ Tel, 2 - 1 , hikI fi, tuid the total 87 they put in njzmiiuii. Next you divklje 

the aibrcHctid 216 by the parts of ilh' third positioii: the qnotieiitii wd] be T 2 

abtAie i?tii,‘h First >Tm subtriu't Uw T2 fr<Hn tlw l(li 8 UminK 36, of which «iii 

take I for the ^ of the second purdtkiut then? will l>c |diiH 18 tfiHt you kn-p hi 

hand, and >sj 4 L mjbtract the secoiMi 72 froiii the 72 that is hImat- th<? | leaviiig 

0 of whidi >'rrti titke J for tlie ^ that ha in the se<‘otid {K^tion; there thiJI lie 6 

which you add to tin? saml 18t there wi\\ be [B- And inet'auiv' the 72 that U in 

the tJiird piiice, namely above lIk' ^ in tile third positiun, eatiricjt lie stihtriu'tnl 

from tlw 36. you Niibtmct tiic 36 frojii the 72: there a’^ill teiiiaiu niimia cif 

which you take ^ for the ^ that is in thi^ !»eeoud poHitiuu: there wdll Ik‘ iijiiiiia 0 

ilial you siiblmct from the IB: there tt^tiLutiLS pl 1 l^ U. riH'iT'hjrr as il bi plus 

>04 must subtract it firtim tik' 216.^ And if it wme itiiuun« tla'n jihj would arlil 

it; there will rpmain 21)7 that is tln^ alwinitt that traiiidnefl for hini a^er the 87 

put in cummou; thmdorc yoxi aild thein tujj^ethET: there will ta? 2 *)] Fi>f the total 

nmount of tlieir ttuiuevv Fnmi half of w:hii.hr naitiely 117, ^uii subtnut one third 

of ibe 87 that tlk^ first luwii a^iiln. luuuely 211; there n^runJiis LIB to which >xiu 

add ^ of it for the | of the secemd ptwitiou; there will be 177» aud the first haii 

ihb much of the ufon'WTitten mtuiw rheje again ftiim tlic jEorlkm of tlic isctxmd 

man, tiamt^ly 4 of 21 hl, wiu. fiubtrtict tlie 'H) that he had ag.aiii FtOiii the aforesaid 
^ 11 
87; will remain fifi ahovi? which write ^ of It because of th*' ^ of tlw’ spctiml 

posiikui: tliere wdtl be D 2 , and tlM> secinul liad tJus tuucb: alsu from the ^ 1 *), that 

is I (3f 2fi4, tuunel^' the ptjrtkui of tiie thioL man, i!iul)tr:u.'t the 20; will 

remain 2 t> to which jawi add ^ of it ferr tiie of tiie st'cuiid ]K^iiqiii; there w^ih 

be 2!i, and the third man iiad this muiiy, AihI lot it l^e jmijswefl tlint tiie first 

man iiad ngutn | of that whkli Ik* put in rouirniai, thc' seis^rKt and the third 

you wdiL o|H?fate as nbovt? imtU you haw 87; next the sccvuid iKisition 

you write tii the thirtt jaii^itkin ^ 3 3 * munriy the parts tfuit they iiad again 

truni that whk-h put in common: thetif' jinrts yon faki; of the 216, and you 

wdl have 108 ataA'e iLk* 72 aIxAV tlie ntui iJC niiovi' the as Im dtsplav'iil in 

this other dewription. .And subtriirtinR the niiinhcr^^ in order from llic iiurnFicrN 

which arc aUai' th*- firat. jiosiiaHi, Lmthivhi^ nothing remaina we itnvst adtl of 

siiiitract uotliing fmm the 216* TJaTcliae llte 216 will be the rt^lue that b left 

for them wrho ]iiit the 67 in coruinnn, I’iwrefore you jwld the 67 hjhI tlie 216; 

there will iie 303 for the luikouiit uf all the rnouey that yxiu ilivtde uirattig them 

iu the order that >r:Mj divided the 2 ^ 11 , atal you find first hail 162, the rtfroiid 

06, ataJ the thin! tS* .Agniu that wiiith they fuid in iv;itiiijii)ii is divjdi'ti so tliat 

|p296] the first iiad agaiii the etecotKl tla' third imtiHsI llie f»fut 44 are 

put m the three jKstitH^ns, oa Ls shc^^i here; you iitulliply ibi» 6 by i\w 12 joid 

liy tlie 10 which are the rJcuomiiiHtuni of the three pjisitious: then: will tie 726; 

It divideil Fjy' the twtrt.H of ih*' first and third jM ^tHms you write ilrmii. imd jou 
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will haw aWe (tie 240 abgve the ^h, witl 1211 abew the J, aiul above 
the partij: of the third poriition you will have 3&0t 288. juirl 72; next you lelte 
in order ^ of the 3fi0p | of ihe 240, aimI jL of the 120. namely tlie parts of the 
second position will be 18U. 80. Aini 30 wlnrii sijin to 290f luid this many tliej' 
pul in common: next from the 360 of the first positiou you subtract the 360 of 
the third position leaving U. half of which is 0; you leave it. and from the 240 
you (mbtrart the 288 k-avijig minus 43, and this 1 say becaimr the 288 cannot 
be NubtrincierJ from the 240 [27]; from this 18 you take ^ for the | of the second 
potntktn; there will be minus 16 that save and ^'uu subtract the 72 from the 
120 leaving phis 18 for w hich li. had siiiiiLarly plus 12. Thcrefure you oppose 
the pluses and the minuses, nanady the 12 with the 16; there will remain minus 
1 that you add to the 720; there will be 724, and this mimy remmiHid for them 
of the aforewritien ixxwd 290 wiiich addeil together yield 1014 for tl>e total of 
all ibeir money; next yxm divide the 290 by ihe pam of the third position and 
you w'ill have 145 lit'low the T 116 lielow the and 29 behiw the and yvn 
divide the 1011 by the parts of the find T™tion yielding 507, 338, and 169. 
Next fri.>ni the 507 yon subtract the 45 leaving *162 to which you add half of it 
hecausc of the ^ that Ls in the second position; there vdLI be 543, and the first 
man took this lUAny of the roninion m<iney. Siniibirly from the 338 I'ou subtract 
the 116 lca%iiig 222 to which you add one third of it; then? wilt be 296^ and tile 
Ncmnd took this nmiiy. Abto lou subtract the 29 Ifoin the L69 leaving 140 to 
whit h yon add one fourth of It; there will !«-■ 175+ and tlir third took this ruany 
of the aforeRFijd Anri |i?t it be said tliai iht^ total ^iniuurii of money waa 

100; yon riniUipIv the .5-13, 296. niuJ 175 by the lOCl* and ymi tlivide e«di of the 
products by the lUM 


third position 
5^ e i29 110 145 


[On The Same^l 


Also three men haw money in common, - of which is the first‘s+ | of wfiidii is 
the secoml’s and k of w'hich is the third's; wlten tht?j' took it among tliemsejves 
fortuity Wily, tlie firnt from that w'hicii he took pm | in common, the second |i 
the third g; from this putting eflwh took a third. Jtnd thus evwy one nf them 
liad his portion; indecii for the Hrift position you write ^ Ibr ihc tbinri 
5 three tiiru’s. and for the second one must put 5 2 1, fi* tlmt w’hieh the first 
put in common made as much as that which reiiiaincd for him. (uid that w'hich 
the sr^ond put in common intnie | as that wbh'h reii^iied, and the putting of 
the third marie ^ of hb residue; first pnsititHi you write then what they put in 
order, and yon multiply the 10 by the 10, aud by the 3+ and you will have 300 
wbirli Ls tlie leant ^ximmon denominator of nil the fractions in itie thinl pcisitlon; 
tbeurfure yo-ii phu'e parts of the 300 in the fir.^rt and third pKtuiLiotiM: you write 
them alxjw the posititms, and you will haiT alwwe rlie first iK»itiori^ 150, 120, 
and 30, and aborve the thir*i position yon ^dll havu lERI three times; next you 
take the t>artM uf the stHHjud poaitioii of the hlica'e numbers yielding 150, 60, and 
fi, that is in tr>tAl 21li that is had for those that are put in commoii. Also yxiu 
subtract the 100 from the 150 leaving 50 that you diiide by the I of tlic second 
position; the i|Uotieiii will be plus 50; aLsut you subtract th+‘ 100 fmm the 120 


Jirst position 
30 120 150 

i 0 I 

To 5 f 
second 

6 60 150 

1 1 1 
6 2^ 


third position 

100 100 100 
1 1 I 

5 13 
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Ipaviqg 20 ^ tialf of wrhlcb \s pluii 10 ^ tbiN to the pluti 5 U: then^ wiU 

be plus 60 - Abo subtrarting the ICX) from the 30 ieftiea minuis TD, a fifth of 
which in minuN 14 ;: this Hnbtracieti from pltis <30 lewvTS plus 16 that jioij subtract 
from the 300 k-aving 254 that b the fe«idije. Therriore >1011 ftiid it to the 2 JC: 
there will be 470 for the total amount of their money that >toij will divide in 
the demonstrated order: >*011 will liiid that the first took 326 . the stec^oud, 174 , 
wliich added together makes more than 170 , Tfierefore thb problem can only 
be solved witJi some smaller amount of mones' for tlie third i 3 :ian, and then there 
will be (pZ 97 ] a problem for the money that the three hacl in rommon ouly if 
the prcitjer money of the tliird man is taken arbitraril>' frotn the first and second 
man. After ihb the first put hi ('omtiion ^ of that wbiiii he takes, and the 
second from these placing the thinl man takes ^ id the proper money that 
his comrafles hail. Afttr ihb from the reshluf^ each takss a third iwt* mid thuu 
he liad whatever of that which wtih hb, and then as we sai<h ttie first will take 
326 . the jiecoiHl t 7 l, aiul the propi'r mutin^ uf the third man iMsts 30 . Ltiat if ^ou 
wish to be 20 . there will be tliusr the 30 is to tlie 20 as the 326 is to that w'hieh 
the first takes, and thus 174 is to that which iIht si^coiHl wdll tnlu'. TlaTefore 
v'ou will multiply the 326 and tlie 174 by the 20 , and you divide them by the 
30 . namely >tni take ^ of them; the quotieiUti will be | 21 T and 116 for tlieir 
taklUf^i from the sum of them tou subtrart the aioresaid 20 heaving j 3 l 3 for 
the Slim of their rommoD luriiiey. Ami if >t)U wisli that tiieir cominon money 
be IOOh and yvn seek the amount of the [iropi.T iuone>' of the third man. and 
not how' much he took from each of tlie otJiers. as the 1711 will lie to the 100 , 
namely as the ftaiiid amount to tla; sought, ho is the ^30 to ihv moticy of the 
third man- Therefore tou w'ill multiply the LU by' the 30 , and ^oii dixide by the 
47 ; there will be for the profier iwmey of the third man, anfl you jaJd it to 
the UXI; there wjtl be ^ 1 U 6 that you multiply by' tlie 326 , and by^ the 174 . and 
you divide each product by' the sum uf them, natiiely by the 500 . 


2tn it! IKI 

H i ^ 

-tm Tfni :lrti 3fia 

HH 


On tht 4amr aninrig fi/f A/rn. 

Again im men have money in common, oiiC' third uf which in the 
^ is tlie seeond^s, 4 is the third's, and ^ is the fourth’s, ami tlwy (irbitrarily 
divide among themselves the total amount of money; the first fmm that w'hich 
tie took put half in common, the si'toud the tliird tlie fourth from the 
four plaring each one took I'verj' ont' of them IumI his fxirtion; yon tlMTeforr* 
Write ^ ^ hi Ihst potjjtjmi. hihI | 3 j I in the second, mid in tlie third 
(Midtion you write 4 four times, and yiai w'ill as abow, and you find the 

atnouiit of ttifuii?y to be 2190 ft'oni w'liich the first tiMjk 1 (I 34 . the second 666 , 
the third 300 , and the fourth 190 - 


On I ft! ITei^rAfi HViyAdifl Forty Povndji. 

A certain man in hit trmle hml III! wright.s with which he (xudd wi'igh 
integral pumi<b from utw up to lU; it is sought how many jHiumls was eacfi 
w^ght; the first w>'ight itidi'cH iiiusl la? niH' puuofl so that one (xuiiid can be 
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weighed. The second iii double it with 1 adde<i» nanwily 3. Of tfiple the first 
weight; with thest* two weigiitti mw number of pounds from one up to 4 can be 
wx'jghed; moreover the tbiH weight is X plus double the sum of the hr^t two, 
that is triple the second, najnely 9; moreover the fourth weight is 1 plus the 
sum of (he other three, that is triple the third, namely 27; these four weights 
added together make 40. If Jtm wish to knuw' bow any ainoiini hrun L pound 
up to 40 pounds mn be weighed wnth these four \vcigbts, we say 14, then the 
fourth weight is put in one ludance pan and the rest put in the other, Eind when 
the fourth weight is put with the first and in the other pan the othere are put, 
namely the 9 and the 3, then IG can be weiglMnl, and when the fourth, second, 
and first arc put in one pan, namely the 27, 3, and I, the amount Ls 31, and 
when in the other the third is put, namely 9, then 22 pounds can be wsighed, 
and fnim 9 up to 31, and thus you ui^ersianci (lie rest. And if a fifth weight is 
added which is triple the fi^urth, luuncly 81. then any amount from one pound 
up to 121 pounds can be weighet] with tlie five weights, and thus in the siuitio 
order weights can be ocidt'd without end. [p29>8] 

On a jVfoti IV'fto Had Five Va/teit of Siiver. 

A certain man gave to another man for his daily work 1 mark of silver which 
he paid with five vases that be had m such a uianncr that uothe of them were 
broken, luirl this he did fm* 3U days; the first vase weiglied one mark and the 
second wrighrd two marks, nameU' double the first; indeod tlie third weighed 
4 marks, namely double the second. Moreuvtr tlic fourth weiglied double the 
third, namely 8; the Mil vases wiughcfl togither 15 marks, which subtrairted 
ftmu 3tJ iiuirks leaves 15 marks that the fifth vase weighed. The finrt dny he 
indeed gave to him the first vase. The second day h<^ took back from him the 
finst, and gave to him the second. The third day the manter gave ogain to the 
worker the first. Tlie fourth day the itiastcT took bock from the worker the first 
and second and gav'e to him the third, and thus in the aforesaid order he paid 
hjm daily for 30 days. 


On Two Men Hod Applet* 

One of two men ha^l 10 apples, the other 30, and w-hen thej' were togethia^ 
in a marketplace each sold of his apples I know not how many. But the |>jice 
them w'OH the same, nml wlien they went to another inaxlcetplace tliev' similarly 
sold at an equal price, and that w'hidi the first had from hi^ 10 apples wwi as 
much as that which the sixxaid Imd; it is sougliit wtiat is the price of an apple 
in eat'h market, and how many apple each one sold in each market. Indeed the 
iitimlKT of the first man's apples, namely 10, you separate into two parts, and 
TOU subtract the first part from the number of the other*!* ojjjdes, namely 30, 
leaving a number whidi is integrally diHsibU* by the second partt w>d that w^hich 
resiilLs from the division will be the price of an apple sold in the second market. 
And heraiiwp from one times 30 is aublracted one times the fim part, there will 
be OIK* denaro for the prkt* of an apple sold in I he first market. For example, 
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w(>arate tho LU intu 6 iuuL 4: ti in ijubtractetl Irciui tbt' ^Mi louviiiji; 24 tliat 

ytiu dividr b>' tbc.^ mixhkJ |>art, Jiiuiadv tho L violdLii;^ £ fiir tbo prieo uf :iii 
nolcl in the luarkLn^ atirl thus yo^i h»sv it that tho price of hu iw|>i>Jc In the 

tirKt market wtw L deriaro. niwi in the st^cund market wiw 6 ilcnari. But in order 
tJiat >xni hn\T the nuniin^ of njipk^ tajkl in b€>tli mnrla'tsi. I'on tnkie whjile%'er 
>'un wiidi fruin the aforennid G part for tiie iiuiiii>er of npplc!« t\w lirstt ntnn ,iok] 
ill the Br?it ninrla't, and the otiw'r jwut, iiiuiiHy tiM‘ R-sidue, ytm wjbtrat t from 
tlK* 3U, nri<] that whidt will retiuiin kUI be liie riiiitilHT apple tluit tlie M^ud 
nmn arjld in tht^ fim market. Thus if }t)u wuh that the fkat nmn auJrl (itie apple 
in the firttr market« tla^ii >t>u subtriwt it from thi* (i 5, and tills ijutiiy 

iipplem tin? ftecoiid luaji moM in the second nirvrket; thus subtnu'ted from the 30 
kaxva 25 for the iiumlicr of nppk'if^ sold in the first jmirket by tlie siiHrtnjd lumi. 
iui<l tfius t'Ach lia>fl 55 detiari. Anri if v^ou put it that the lirst nmn »o\<] 5 applet 
ill the first iiiarlun, llnm itm subtnirt it from the aiiovcisaifl (i leaviiift I hir that 
adiich tlie second sold in t tie si>onul jiiarket; the rvtil^ niundv he stdd iti tlie 
finst tnarket^ anti thus endi hnd 35 denari; anrl if >ii3u Vi'Lsli that isu'h had 45 
(Jeiuiri. then >tiij subtract the 35 from the 55 leaviujt 2EI tkmt ytm rihidr* b\^ the 
4 that bi thi'^ lilffeRMii’e lietivecu ora* apple of tlic first ttiiui and the same 5; the 
quotient i« 5. and this many deimri is Kiiiitracted fruni the h55: yim will nrhl the 
[jcie a{>}}le to it that we put tliat thr iir^ man sr^ild at tlie first market. Therefore 
y(,Hi dh'iflr the 5 ll■p|>kw into tlu' diffeti-iin' l>etwepn tile 15 iual the 55 apples; the 
quotient will Ik‘ 2 which us ndtksl to dw» alorcsoid 1 tluit wn sijln ratted from iJie 
li yielding 3, nud thus many appk'Si the first man tuM at tta‘ first market; fnaii 
thcsii' he luul 3 denari' from ihe other applca^. tuttueJy the 7 hi* sold in tlie si*crjud 
tiLurket he had 42 denary aut) thus he had 15 denari. You ukIcihI siibtflU't the 
3 itoni the fi knvitig 3^ atul tiiDi iiuiny apph^ [p29y] the wsrond tmm Hold aL the 
seeutid market frijtii which be Imd ifi denari; from the rest, nauK'ly 27, he sold 
in the first market la* had 27 den^irti and similarly he liaii in all 15 deimrL 
And if it is jmt that tlie niuouiu of denari of e^ach is less tluin tla^ miiiilM?r 
of iqipksii uf the Hecoiid^ then you will doiibk it. or will imiUiply it by scane 
caher nujul>er yklding a ntttuber wiik4i b greater tinui t he number of nppk's of 
tla'^ secoiaL Btal lesu than tlie aiuouiil of tlie greater definition- And tlic greaUT 
definiltot) we may wdien the first man sold one such apple in the cIioh]xt tmirket. 
In tb<* aiiHiutit alKA'e a'e had 55 denari, mul tlieij arrofciing to what we sulhI, 
ixrti will ronttilalate tin* sale of tbfin in the nunil^er thnl bi made wdien iiou 

f • 

lUvid*^ tlur prices of txah markets by tiie nurotjcT b>’ which >tai will multiply the 
sought sum 4 ami you will have the projrasitifjn. For example, you put it that 
i4icii one hud 20 denari from his apples: thb doubkvl inuki's 10; therefore I w-ish 
to i^oiuiidklate the iitajiTwritten ai>pk's so tluit each one has HI ik-rmri from hb 
upldes Tbetvforr you diiide the differriicv Iw-tween the JO and the 55. niinieJy 
15. by that lUffereiice betw^'cn the pric** nf an apph* in llte tirxt market and the 
price in the second, namely Ijy' 5: the qiniticnt will lie 3 which uddid. to the 
greater apple definit ion, namely L luaki-s 1, and thb niajiy nfipleH the fifMt man 
wild in the first uuirket, wliit^h snbtriw'ted from the first part of tlie setHU-ution of 
the ten, munelv the C+ IcflA’cs 2* and this many a]iph^ the second imm Hold in the 
secoml market. And b<x.*HUSi’ you doubled 2(1. you dJ^idi' the prici.'s of one apple 
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in bcrfli mark^u by 2, nntiidy 1 iuid 0^ ihi" qumwiit fur tin? price in the first 
nuirkrt wU be ^ detmro, Mui 3 deiiari for the pri<T in ttjp Ntcudd market. And 
if wu wiMh ilw fluiHiiint of llu*ir denari to ium'iute iicyond llw sn‘*ter dHinition. 
namely be>'orid the 55^ >011 will double tlw defijiition, or triple it, ur tnultipl.v it 
by Nome number nntii there results a uuinbt^r ittt'-ater than the #>uj;ht aninimt, 
and tl^en the exrests Ijetwis’ij them you divide l>y the diSereiKe betw'wn tlic 
pricm. aiuL that rrhUh will result you will divide by the number whit'll you 
multiplii'ti tls' said tJefinilitHu and yim will iiave that which vtiai must add to tin* 
nuinlier of apples of the timt niiui in the first uuirket: and ytni will niultiply the 
ptlce in ixith iiiarki'ts by tin* saUK* iiuml>«T, In' wlikh you multiplied the fpeater 
dcJinitiotL For example, we put it that lioth of them have UVlileiiari frotn their 
applet. Tliendore you will muki|i|y the 55 \yy 2; there will be MO from W'hich 
you subtract the l(K) leavitijt 1(1 that you tUvide liy the diifm^ncc between the 
pricfH. naniply by t|w 5; the qucitirnt will be 2 that you divkle by tlie 2 by which 
you niultiplks] the the quotient is 1 that yuu add to the one apple that ibe 
first man miUI Ld the first nuirkrtt thiFti^ will Ije 2 si>ld in the market. 

Tla* nunainin^ will lie aidti iu t he second luiirket. AikI tx^ause you mult[plie<J 
the 55 In' ^be 2^ you multiply the pHcc in laith markel-s by the 2, and >oit will 
have 2 denari fur the prk't‘ in tlx^ first market, >Lfal 12 denari h*r the price in the 
wecond uiitrkt't. For example^ from tire tw¥> applr^ in tlw Brrt market the first 
iiinii liiui 1 denari, uiul friuii the remainiii;; S tti the sercqid iniu'ket he had IMi 
denari, anrl thus he liotl Ukl denari from his ten apples. Next in <jrder that >xiu 
ha%T the aeparatioii of apples for tike Htouiul man in froth [niu-kets. you stiblruct 
the 2 appkv of the fiivt man hom the fi apples, namely from the fust part of the 
lU tliat we niifcile alamr, Fiu the first part tlvc amotiiit of apples i«oki by the 
first man in the first tmu-krt^ and for the steoml iiiuii in the w>eoait market there 
will reiiialik 4 appk^; from thest^ the seriaxL riiAii Inid in the second market 48 
denivri, and from llie remaining 26 apples in the first market lie bad 52 denari^ 
anil thus he hod lOll dennri from all of hLs aiqiles. 

Vou can still ptoreed in aikother W7iy in having any oJivniiit of dennri; tltere 
will Im? with certainty apples of both in any niuubcr of lieiiari la'Ciuist^ tlu^ 
ntiml>er w'ill l>e to the sought oiunuiu :«> w'ill be tlie fiamil price in each market 
to the saiiH' sought prict'. |p3(X)| For exiinipUv we put it tliai each had 70 denort 
fri>iii hLi apples: tHX'ausc^ nlnni' in the k'sser ilefinition I hml 35 diruori iui<] the 
apidrs of tlie first man w’Prcdiridnd by the 5 and tlie 5, the ikcrood by the '29 ami 
the 1, rts the 3-5 is to tiw? 70, so will be the 1, nonidy the funml price in tlic first 
market, to ri»e suiih' sought price, anfJ aa the iil ia to tlie T(b ao La tlm G, munelv 
the ikiught prien' in. the HfTi>iid tniirkEi. to the sought juune price; therefore ytni 
will multiply tlie 70 liy llie smighl price, muiiely by tlie I, and liv ilje G, and 
you divide IkmIi jiroducta liy the 35, and you will haw 2 denari fiir tlic price 
in tlie first miuket. and 12 dcuori fur the price in the second markid, ajHi tlie 
sejMkratiun of apph?s will Ih* tlie same. And the firM nnln id tlie first market 
had lU flunori from liis 5 iippk'S, oinl from the other 5 in tlie itecund market 
he liml 60 denari, and thus lie hod 70 denari from his applet, as wvta sought; 
iiairecner the' seaiiKl man hml tbc' same luuoimt from Iiln 29 sppU?« sohl in tike 
first market and I tipple nihl in the wcximl market. Ami so [Imt ihis w'liidi was 
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sajii itf better expUunrd, let tlic first aum haw 12 iipple^ nnd the ^»ecorid 32. luid 
have» atf stiid. tx]uallY after the stale 4>f npplen in both niHrki't^. anti I wish 
agniu that t^ie prke in the first market f>e 1 denam; you separate the 12 into 
tw'u parts iii iUjy way, and jnu have the ijj»t ijart for the iUtK^uiit of nppk’^^ that 
the first man sold La ilie first tnarket^ and the second man in the second market, 
and ytiu subtrmrt tt from the numher of applet of the second man. namely 32; 
the rt“ddue that remains yon ciivide b>' x\w second jiart. and that whirh will 
rcitult wifi be the prke of one apple snJd m the second inarkec. Next yon take 
as many apples as you wish from the aforesnid first part, and >XfU haw them 
for the appkw sold by tlje first nmn in the first market, and tlwt which will 
remain from the part you have fiir the applet Hold by the secuiKl man in the 
second market. Ffjf exampk;, let the first part be 8 and the ^ond 4, ^md the 
8 is subtnu'ted from tlje 32 leaving 24 wliich divided by the setotid \tart results 
in 6 denari for the price in the second inarkiRti tiext you se^j^ntc the 8 into any 
two parts you w'ish, wc say 5 and 3, and you haw 5 apples for those that tfie 
flnjL sold in I he finft market; the rirmaining 3 the st-coiid tnan in the i?eco]id 
niarkct; the 5 subtracted from iiw first's applea leaves 7 for tboae that the first 
sold in the second market, and the 3 subtracted frum the second's apples leaveti 
29 for tlioee that the second man sold Iti the first market, aiif) thus tfie finft man 
had b dputiri from the fi appk‘s, and 12 rknaxi from the 7 apples, and thux he 
had in uU 47 rletiari. and the sec ond had the same amf^iiui from the 29 and 3 
appleii, aial the 12 Is divirJed by the 7 and the 5, and the 7 is suhtractfsl from 
the 32. and the reiiiHitiing 25 yon liivide b\' S, ami you w^iU flaw b denari for the 
price ill the first market, and von se^mrata tlie T Into W'luitexifr pfirtH ymi w'Uh, 
ajid you will haw one jjart for the [>ortjon of tlwr first man m the first market, 
and the other for the appks of the second man in t he second niarket; ami if you 
wish that the price in the first markr't to be aiujther mimlxfr of denari, there 
will be anj” utfter Bcparaiioii of the same apples 3 Xiu w^Lsli. But ihe price in ihc 
second market falls proportkinally, iihiihIv as L is to the timiilMT, su is the rciimd 
price in the uccond market to the price in the so^tgJtt ruunc market. For example, 
if you wish tlie price of an apple in the find market to be 3 denari, Iwcause 3 is 
triple 1, you triple the price In the second nuirket, and thus yoit will have in The 
first definJtloii 18 deoari fur the price jn the second market, and 15 denari fur 
the second definition. And if it is propOHCtl (hat the first man hiid from his 12 
apples some tnultiple of the second's dciiari, sny double, then tou find tht' 
amount tluit ^*011 will wish ecjual to tliat eaeJi lias fpim his ufipleH According to 
the aforesaid method, ho that the apple* in the biN'ond market exceed double the 
apples of the .scomd man in tht* secoiHl market, atid then from the apples of the 
first mini in the sixxind market ymi Kiihtrart lionlile the appU« uf tlie sttxxtnd man 
in the second market + and that which remains yon fcfc^p; and for the nforesahl 
double jvu double the aforesaid imiount, for whidi doubling you subtract the 
amount; that i», >xm mnltipLy the amount ti>' tlic 1, nanidy [p3iOL] 2 mitiiis one, 
becAiiHe of the aforesaid <louble, ami tJmt wdiich w'itl result you divide by the 
kept residue; and that w'hirh re»tults fpomi the divi'shm you wld to tlie price in 
the second market, aud >xiu will haw the propsiantUm- for exiunple, let there be 
r» of the apples ^if the first man in tlie first market, aud tfie reruninilig U in the 
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«ecotKl. Aild let the price in the market be L, fUitl m the iteamd 5. aii^ ihtia 
the fiTctHKl mtw will haw 36 densiri in all from tiie 31 appks in the firwt market 
and the 1 apple In the scecond market; therefore >iou Kiiblraet double the appL<^ 
from the apples of the tirst man in the second markets namoly from the 6; there 
remain -1 by which ^-du divide the product of the 1 and the 36: the quotient 
will be 9 that you add to the price in the sccdikI market; there will be 14, and 
ihia many apples they sold in the si^rand markot, and thus the fim man liad 
90 di’imri wmI the socwhI man 45, And if wii wish tlw first to haw triple the 
denari of the second, then you subtrart from the aforesaid G triple the one apple 
that the second man soUi in the secomi market leaving 3, by which you divide 
tlw prodtict of the 2 and the 36: the 1 is subtracted from the 3 beemuse of the 
triple leaving 2; the quotient will be 24 which is added to the 5, namely to the 
price in the second market; there will be 29, and an apple in < he i^iecond market 
ia worth this much, and thus the first man had G denari from the 6 apples and 
174 deiiuri fn>tii tlje retuHining, that is in all 18U rlenari> a third pan of which 
the second had from the 31 apples in the first market and from u«w apple tu 
tti« second. And if you w'ish tlie price in the second market to exceed the price 
in the first market by uoinc multiple, w^ say to 1» quadruple, yuu find lu order 
the same amounr of them equal according to some partition of their apples, and 
then for tite quadruple you take ^ of the numl^er of apples of the second man 
in the isnomd jiuirket w'hirh you -subtroct from the number of apple:^ of the first 
man in the smne market, and ymi keep llic remniiider: you divide llit amount 
of their detian by this, one hiiiirth of it you then subtract; that is, you divide ^ 
of the amount by the said remainder, and that which results from the divbion 
you subtract from tbrr found price in the second tnorki^t, and wliate^'er dilference 
msults will be the souglit prire la the some market. For example, let for the 
first mail 6 apples be in the first market jutd 6 applci? br.‘ in the second market, 
and let the price of otic apple lu tlie first loarkirt be I, and in the second market 
be 11. Therefore the second tnau's appley. in the first market we 18, and 4 in 
the second market, and tlie amount of denari of each is 72. V'cKt therefore take 
^ of the 4, tiamely 1, mid v'uu subtract it from the 6 apples of the itnrt man in 
the sen>ri<l mnrket leaving 5 by which you divide ^ of the T2, norueJy 54; the 
quotient will be ^10 that you subtract from the 11. namely from the price in 
the second iiiArket, leaving and au apple is WTirth this much in the ftecond 
market with the price in the first morkcL being L. Therefore in order that you 
have this In integers, you mnkiply lioth pric^ by 5, and you will Imvp 5 for 
the price in the first market iuhI I ffjr tlie (.urtce in the second market, ami ihiLs 
the first man had 3 soldi frotii hts Appk», and the second had 12 sokli, namely 
quudnjple the denari of the first, as was sought. 

Another Method an the Applet Problem. 

Again each one ha^l equally after the sale of apples in both markets, and 
let the price in both markets be muneti or giwn in some proportkm; then ycju 
know whether the problem will be abk? to be solved: ytrumtiUiply the lesser price 
by the greater number of apples, and the greater price by' the leaser mindier. 
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And if the Iwt prrxluct wiJ] hr grearcr thnji ihr tint, llu-ti thr pmbloio unU be 
MklvHblo, anti tiion you Huinract rlie Icss^t product froiu the greater. And from 
the retiiaindPT >t>ii suhtnift oiirc the diflerencc thal is Ijetiacceti the prices of both 
markets, or twice, or Iniwr^vvr many itim's yon wiU wish, mail scmiething rcinains 
that >iou can di^nde by the aforesaid difference,^ ajut that which reauJca >iou ha^e 
for the apples sold liy the !HN:oiid inaii hi the second market, aitd many 

times yiou tmbinu^ted the said difference from the aforeHajd residue Is the niiTnlier 
of apples scpid b>' the first man in tbr^ first murkcpt. Fiu- ejtajiiiik, let a^iiiu tlir 
first num have 12 a|>fdes [p302j tutiJ tht' Etecond 33. and tlie prion in rite second 
market he qiiadruplr the price in the tirirt; if the prictf in the first is 1^ then the 
price ill ttie second is -I, and because from four tiua^ 12, mitnely 48^ tlic 33 can 
he subtnvrtcsl once, we kiuw tilts probleiti to be solvable. Therefore the 33 ia 
subtracted fn>m tlic 18 leaving 15 from which you subtract twice the diflerenre 
between the pricx’s,. namely double 3; there* w'ill remajji U wdiith di\ide<J by tlie 
3. namely by' the imtne dtffcrencc% will make 3, luid the first man sold this many 
apples in ilw firs! market iMjcanse you subrrmienJ twice the aToresaid diflereDce 
from the 15, and thus each one had -12 denari, in finoiher way. the first man sold 
3 appLus in the firnt iiiarkt't from w^hich he iiad 3 demui, and 30 deiiaji in the 
second riuirket, that is a lotaj 3^ denari from whirh you subtract tin? product 
of the 1 anil the 33: there will remain 6 iluit you liivide by the 3: the quotient 
w'ilJ be 2, ajid tbt' second man solri thL«i many apples in the secinal market. 


A .\otahle Method on Fintlinff S f^nubnown A’umfjcri, 




Ludeeti tlie first aiidi^l to the second niul third is ei^ijai to tine mnl one Imtf 
times tin* fourth, and arliU*d to the third and fourth is efjnjd to iwtj mid imp 
founh times the fifth, [jidensl uddfd U> tfie fourth arui fifth is three and one luilf 
tnues the iircoiid. .\Lso aiidtHl to tlu^ fiftli and st'ixjtid it is four and one sixth 
times the third. OecaitHC tin? first plus the si>rond and third is mie imd one ludf 
I lines the fourth, if tlie sum of the tliroe miiubets is ^ 1, then the fourth will l>e 
1. Therefore if the Fiaki sum is 3, tlien the fourth wulJ bo 2, mid thus tho fourth 
is ^ of tlie siiJii of the fir>«t, sermid. and thmi. Similarly, you find from the rest 
the fifth to Im» ~ of tho sum of ttu* first, third, and fourth. The second U ^ 
of the sum of the first, fourth, mid fifth. The third is ^ of rlip first, fifth, and 
second, TJierefore you put | J and you uild tlie 3 to tlic 2 that is over 

the 3 of the aforcwrilten fraction; there will be 5 that you inukiply hy the I. 
and yon add three limesi 9; tbem will be* -17 that yon muJtiply by flw' 5 tliai Is 
m"er tlie IG, mid ytni adfJ three times iiim* timiw sixteen: ther<* will he tjfiT that 
you multiplj’ by the G tiiat is n\Tr ti«' 'i,'); tiipre will be* Or in am it her wny, 

you multiply the G Ijy the 10^ and you adel five times the G. luid )tjo midtiply 
this hy* 9„ and yxiu ndd the 4 timt^ the 5 times the fi, and y*uii iiinitiply the total 
liS' tbi* 3, and ytm a^ld tla- 2 times tlie I Linn'S tlie 5 tiitn-s tlie G, naiiielv 2111: 
there will be similarly 4092; next you tiniltiply the 3 by the 10 that is uiitier 
the frnrtioti, and vim multiply thiii by the -I, and by the fii thetir wdll be 1152^ 
.Also >x>ii raitltiply the -1 by the lO, and >*011 add the 5 tina's the 0: there will !»■ 
iOO, aiul ypti multiply this by the 2 lUiii the G wdiich are oat^r the ftBction; tla^re 
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tie 1308 that you iwlil to the 1152 aiiri the 1002; thei^ n'il! 0102 that you 
keep. Aiid vt>u add the found 240 to tite 13Ut?; thore will be 1548 that kenp. 
find you [iiiiltiply the 3 by the 9, aiid by tlie 16. and by' the 25; there will be 
TtUStK) from w'hjrii >x)u subrrmt the found 1152, 1308. and 210, aa m'U the 
product of the 3 that is mider tlie fTiU.tioii, and the 1, S. mui 6 tliat iutp over the 
fmetioo, iiAtiiely 360; there will rettutiti 7740 that yt>u keep, and heniiLW each 
of the ktrpt utunlierN, naniely 6>162. 1548, and 7740, are integrally divided 
by 18+ you take of eacli. ojid stiu will have 350, Hti, and 430 which you 
near the |+ and >tih adjoin tlje frartituj to ihi’ rifiht+ n=^pe.ating the atid 

ori ib sbaw7i h«re, .^iid the ^ is nut rejveftted HiS it is next to the last on 
tJie rights and you bei^in with the 86, multiplying it by the plus 25 yielding 
2150. and you subtract it from tlie I3fj times tlte 6 whidi w over the 25, namely 
from 2580, leaving 430 that >vu niuhiply by the phts 9; there will be 3870, anri 
>t)u niorvovcr similarly multiply by the 3 In the friictioin: there nvill be llOlO t-o 
which you wld tlw* prtxluct of the foiirKl 2580 aiul (he -I that is in-tr the 9, and 
the 2 that is over the 3, nRineb' 20640; there b'iH he 32250 to which )-oii add the 
prodiK't of the aforf^ifl 86. and the 6 that is over the 25. atid the 4, and tlte 5, 
namely the smn of the 3 that is under the frm'tiou to the right, and the 2 that 
is enter ]i+ and tlK* priHluct is 10320; there viU be 42570 that iK the first numbeT; 
next you multiply the ilTiO |[i^i{)3] pincfsi bIjcat the ^ by the soiite 25: there will 
l>e 8075 frum which y‘ou subirurt the product of the 430 kept below the aiirl 
the C that is over tlx' 25, iiauK-ly 2580; there rfriuaiiLS 0305 that vt)!! multiply 
fjy the 9; there will be 57555 from wliid^ you subtract the prtHluct of the 2580 
and the 4 that Ls over the 0, iianiely 10320^ leaving 47235 that you multiply liy 
tlur 3; there will Iw* MITOS from which turn subtract the pnxluct of the 10320 
ami tlic 2 that Ls av^t tlic 3. namely 20040, leaving 121065 from which wiu still 
subtract the product of the 359 and the 6 tliat is owr the 25, and tla^ 4 that is 
over the 9+ and the 5, namely the sum of the 3 anri the 2; hcciiueie the profluct 
IS 13080 there remains 77985 that is the second number. But in order to haw 
it and tlie first numlier as small as poasihle, i.-mi divide both Lw 9, and you will 
ha\'e 4730 for tin? first number^ and 8665 for the second. Next in order ifuat we 
find the third number you multiply the first number^ namely the 473f), by- the 
359 and tlic second by the 86, Jiml the sum of ibcse two products you divide iw 
ihe 430; the qmitieitt will be 5682 for the third numltej-; yoti take J of the sum 
of the three rmnibers and >xm will have 12718 for the fourth nijnil>er; | of the 
sum of the foitrth, third, imd first numl>ers yiehls 10280 for the fifth iiumlxT, 

Here Bepinj the Jith Pari of the Tmetfth Chujitr.r 
on Oertuifi DivtnjitionSr 

A certain p^^rstm keeps some uinnlier in his memory' oik I wishes for you to 
diNcm^r it; yuu prescribe tliat h(‘ put half of his number abowv the iiumlier ntui 
if the fraction one half oreiija. ™u piesKribe tljat he take the iipext Larger wiiuh‘ 
number. Of the total of the two tiumhera you prescribe tlmt he ikgaiii pul lialf 
above, mai if jiionic frutiion am* half occur, then again he take tlic next larger 
W'bole niimlier. Next >im ask him to giw the immhtT of nines that arc coiitaimvj 
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chostn 

fiumtcr 

19 


chosen 

53 


ID the Aiun of his thre€ imnibers. Anri for each 9 you hold one 4 in y’our memorir'T 
And you. consider whether in the first position when he put one half of tl>e given 
numlxT above the [iutn1>er there w<ui> the fraction one half, and if t»o you liold 
in hand L If in the second pofaitiunt then you hold in liaud 2. And if in both 
positions there were fractions, ytiu hokl 3 in hand. And to the total of the foitrs 
you add the said one. twu^ or three, and you will ha^'e the pruptH^ed number 
|28j. For exajnptet it be that lu; put 1 in his memory; abo^'e tins 1 he put 
one half of it* ancl there will be one and one half; from the half is made one and 
there will be 2- And >'OU hold in hand I for the one half. Again he put half of 
the 2 above the 2 and there will be 3. As there WiW no fraction the soex^nd timet 
and because there are no 9 in the 3, it fa known that he put one in hfa njemorjv 
If there would have t>een a fraction in each poHiiioni and there would hnve Iwen 
no 9 in the total, you would know that he put 3 in hfa memory. 

On the 

Also it fa put that he put ID in his ineinory to which he Added hiilf of it 
making 15^ Tbfa number has no one haif as a fraction. If he add to it half of ilj 
that fa then there will be |22, from tbfa you will make 1 r^'sultinR in 23. 
And fur tlie | in the second place you keep 2 in hand, and the 23 giii'es only two 
nines, therefore you hold in liaud twice 4 for the two nines, and tJitus you know 
tliat he put 10 in his memoT\\ 

Also it Ls put that in both positions are numbers with fraciiou-H: for the 
fractioiLS y^u will keep 3; and it fa j»ut that at the end fie lias givsin you four 
nines that are in the last nmuher; for tlifa you will keep four foius^ that is L6, 
and then you kiaiw that he ]mt, 19 in hfa nieinory. 

Also Anofher Method on the Samn. 

He multiplies the uumbe-r that be put in hfa memory by 3, and tlie product 
be divides |p304] by 2. and If in the c|uotienl the fraction one half occura, he 
throws it awa>v end that which remains he again triples, and the amount he 
divides by 2. And if the frartion one half fa there, then he throws it away, and 
however many nines are in tlie quotient, for each one you keep a 4, and if in the 
first division a one half appt.yiml you keep 3 in haiidt and if in the second you 
keep 2, and if in both you keep L and you will lravT.« the idiosen numlrer. 

(9n the Same when the CAo^rn A'um&er li Not beyond 105. 

He divides the ilHijseni nunibtu- by 3, and by 5. and bj' 7, and always you 
ask w'hat are the remaimlers from each division. You truly for each unit of the 
reinaiiuler upon division by 3 keep 70, and for each unit of the remaiuder upon 
divfaion by live you keep 21, and for each unit of the remainder upon diviidon 
by weveu you keep 15. And whenever the totHl eacewfa 105. you throw- away 
105, and that which remains for you after all the 105 are tfirown uway will be 
the chosen number [29], For example, it fa put that after division by 3 there 
remains 2 for which you keep twict? sewnty, that fa 140 l from this you l ake away 
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the 105 leaving 35 fnr you. And after divbiOQ by the hve there retimijist 3 for 
which you keep three times 21, that is 53, which you add to the aforesaid 35; 
there will be 98. After the division by the wwii there remains 4 for which jou 
retain qtiadnjple 15 that is 61^ which you add to the aforesaid 98: thete will be 
158 from w^hich you throw away 105; tliere wdll reioain for you 53 w'hich is the 
chosen number. 

From this method follow’s a more elegant divination^ namely knowing the 
metikoi). If anyone pri^Titely tells soim* number then ii will be knuw’u to you^ 
your asking only that the said held number be divided by 3, by 5, and by 7, for 
llw aforesaid reason, aitd w'hatever w’ill remain from the divisions be told j-ou in 
ordcT^ and thus you will be able to know the number which was privawJy told. 

Afflre on the Same I+'Acr the Number fj Sot beyond SI5. 

You prescrila* that the numlar which he put in hut meutort^ \te divided 
b>' 5, and by 7^ and by 9, in the w’ay of the p^i^c^ec^inft method, and you ask 
singularly wliat remains after eadi division* ajid for each unit that remains 
from the division by the five you 126t and for each unit that remains from 
the division by the seven you keep 225. and for each unit that remains from the 
division by M»e nine >01 j kf^ep 280^ and a1wa.>'s from tlie sum you subtract 315, 
throwing awny the 3L5 W'keii >t)u will be able^ and that which wiU remain for 
jou at the end will Ije the sought number. 

More on the S&fne. 

You prcscrilx- that he double the chosen Emniber^ and to the double he add 
5, and that he multiply the total by 5^ and tliat he a<id 10 to tlu? product; that 
he multiply the sum that he has by ID, and >'ou ask him how much he has. and 
this that he )jas ,vou liold in your tnetriory; you subtract 350, and liowever many 
hundreds are left for you are the number of units in hia meinor>': and if isome 
number has left something w’hich is less than 100 you consider what pan it is of 
one hundreii, siu’h a piua it will he of the unit you add to the integer t hat you 
found from the hundreds that he put before in bis memory’; and while we can 
give instructions on this method for otlwrs. these are sufficient for the present. 

On Finding the Pointif of Three Dice. 

Moreover he will throw three dice and jthj will wish to know and tell how 
nifuiy pTjintH eacli dh- hokis; wmj pn'seribe tlmt lie <ioulde the iiurril>er of points 
of one die^ and to the doubled quantity add 5, that he multiply the totd by 
5 Olid add LO as well as tlie points of the second die to the product, that he 
multiply the total by lU, and to thc^ product aild the [p305j points of the third 
dle^ and then tell rau liow inudi be has: in order that you kixra' the results, you 
thence subtract 35D, and how iiuuiy hundretls will renuiin for you. this many 
paints the iirst die will contain, and how many tens, this many pointa will be 
on the second die, and how' many units, this many on the third die [30], 
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On Ftndmg a Rmg. 

A iiunibcr of inen arf gHtherefi togetlier^ itnd rifjr of them iiiv^ a rinK liifldeii 

OD II part of a tujger of otic uf bis band-s, and stiu wilJ wuh to know which of 

them has the ring; 1 <Jetiujte;irate lo you by the rtaid rnnhoil of dice how lo find 

this. First indeed j-uu direct tfiem aN to be senred in onler, tuid yoM direct one 

of them who knows more of nuinU'rs to tell how nmni' miuliters are iM^tweeii 

* 

him and him W'ho has the ringj mmidy counting bothr tliis number is doublu.1 
and 5 is addetl to and the sum multiplied by next he adds the number of 
the finger, that b if it is hiut on the little finger of the left hanrJ, then he urLds L 
if one the ring finger 2. if on the middle finger 3, if on the index linger -L if on 
the thumb uf the same haml 5, if on the little finger of the right hand 6, if on the 
ring finger 7, if on the middle Huger 3, if on the index huger W, if on the tliunib 
lU; he muhijdies the sum by 10^ and to the product lie adds die uinnlier of the 
joints that is if it is berwwn the first knuckle and the secuiid then he iidrls {. Jf 
it Ls fretweeu the second and the tfurd 2^ if it is betw'ecn liie third and the end 
of the najj 3* And then he tdLs >00 the total from which >tju subtritct 350; ijie 
hundreds that rcunnin when added to the numlier of the tium w‘ho iiiultipllesi will 
giw ycM tfie numl>cr of the nifoi who has the nug^ truly the lens tfiat remain 
giw to yriu the iiumiier of the finger, namely counting from the little linger of 
the left hand, as uras said abow;. TVnly the units give you tlie unmlx^r f>f the 
joint of t Ik' finger w'bf^re tfie ring is. 

fOn FitifUtif} a Cm te SftArkrd on Somr Part nf the, Uodji.j 

If on some part of a Ijody u circif Is marked, and j-ou w'i^h to fiinl out who uf 
them has it, and on what part of his iKaly it is, then i>ne rnuHi Hrst Nepnrate a 
inun into lUO parts: ten parts are then the fingers of the haniis as vre detenuiiied 
above; truly the toes of the feet are in the same way another ID, and tints there 
arc 20* ‘IViiiy the twentydirst part w the nplK-r piirt of llie left foot joining the 
toes, llie sole uf the same foot is the twenty-second part. The upper fjart of 
tlH‘ right foot near the tocw is the twenty-third tiart; the sole of the satiie foot w 
the twTUty-fourth part. The upper [>art of the left foot the f<xit is joined 

to ibt' idiiti Is twenty-fiw. Under the h*.‘ej of the same foi^t, iwetily-Bix, The 
upper part uf the right fiwt where the foot is joined to the shin, tweuiy-seit:!!. 
Under the right heel, twenty-eight. The oiJt4fiiirle of the mikle of tlie left foot* 
twenty-nine, The Inside of tlie ankle, thirtj't oiitsiile of the ankle of the right 
frmi, thirty-one, Tl«* in.sideof the iuikle, thirty-two; the outside part of the left 
Jill in, thirty-three. The inside part of the left sliiin thirty-four. The outside pan 
of the right shin, ,35. The inside. 30, The out.nide pjirt of the left kms?, ,37. The 
inside jiart, 38. 'Ltie outshle of i1h^ right kutr* 39. The inside, 4ti, 'I’hc outside 
part of the Udi thigh, 11, The insule, 42- The nutsiik part of the tight ihigh, 
43* The insirle* 14, On the left hip ludow-or alw^ve the arm, 40; bIkjvc the elu^’t, 
Ifi, On the right hip aliout the arm, 17. On the back near tiie arm, 48. On 
tJie posterior. 19, About the genitalia. DO, On thi* left side beluw^ or alioul the 
btdt* 51, The navfd, 52; on tlie riglit skJe lielow or aiMjut the belt, 53* On the 
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Lhu-Jc about the 5-4. Below tlic Left armpit, 55; clu'Ht, 5G: right armpit, 5T. 
UijtwTon the shoulder bladei, Between the neck and left humettift or aromud 
tJie left iJHTt of the 5&: the wLshWne of the client Iwiow the windpipe, 60. 
On the right side tienr the neck or huineruji, 01. Behind near the neck joint, 
62- Between the elbow and the li^hniikLer on the onliiitJe of the left arm, 63. llie 
iiiKido, 6-h [p3l)6| The outaldiMif the right aniu 65. The binidcv 66. The oiit?iidp 
of the left elbow, 67, 'llie inside, 68. llie outside of the rig^it elbow, 69* Ihr 
inside, 70* The onltiide (lart of tla^ kft sin it Ijtclwwn tlic cltxra' and tbj hand. 
71. The inside, 72. The outside part of the right, 73; the inside 71 The taitside 
of the left wTisl, 75. Ttie inaidt^ 76. Tlje outside of tlie right wrist, 77. Tin* 
itiskie, 78. On the Imek of the left liand, 79. On the iniitn of the same hand, 80- 
On tln.^ back of the riglit liiitnl, 81. On the {adiu of the same hand. 82. On the 
mouth, 83- On llui' k-fl side of the noec, 84; the right 85, On the left ear> 86; 
riglit, 87. Behind tltv loft ear* 88. Behind the riglit car, 80. On the furebcail 
00. On tite coiM'avily of the neck, 01; on tlic top of tlie liead, 92. Ek^tdrKl tlK 
left temple, 03; liehind the right.^ 01 On the left cheek, 05; below, 06; on the 
right 07; btdow, ON. Bedow tint left nostril. OO; below the right, IQO; indeed thes^ 
parts ,\tiu Ho as with all sitting in order, and to one uf them who knows 

more of cnk-ulatioij, and who know?^ iLip aforesaid sign, you ask flow many are 
betwt^cii hitn who has tfw circle atici hiniscir* counting both; you tell him to 
double tills nui[iiH*r* and to tlic duublesd nuinbcr adil lU, and to multiply the 
sum 10* aiic] to add 5* and to multiply this sum b>' 5, Afterwords you tell 
liini to add the iiuinber where tlie circle is hidden according to wluit wt? sfuiwisi 
abo\Te, nivl to Jtmiliply the total by 10: when you kinjw tfie product from hiiii 
TOii subtract 5250 from it. and tlie thnu-sniids tliar remain are the uiiniber of 
the man ajicl tlmt whidi remains you divide by 10* and the quotient that results 
from the clivision will Iw the mirrilHT of die plare wdiert' the circle is hidrfen. We 
cjui find indeed by this method any one of one hundred tflings, luid pick out 
that thing if iIh' muiilM’rB of the things we put in order from one up to UKJ. 

f^Tj thr 5epFirrifi(ifi o/any .Yum tier into Tiro Partf. 

Wluui HoiiKsjiK' se^iarates an sirhitrarj" unkiHmii iiuinl>er into twin {)Arts lltat 
>tju desire to find ^-ou pri^ribc that be double one of tlw part,s, mid the other 
be tiiiilti|>ly In' the whole [itiiiil>fT that l>c pm in his memory, and be arid* muL 
then >Tjiu aak him wlmt is the difference betwwn the sum that 1 m? hna and the 
nundH^r that tTJti picked out of your memory wdiirh Is the product of the origiiuil 
uiimfHir and one pliLs it; this dtlference you divkk* hy tl«? original nuail>cr iiibim: 
one, iind the quotient of the division will be the pi^irt that he douljliKi .Anil 
truly tia* ri'inaiiidi'r of thi- rUvjsion wull Ik* the other part. For example* let hi 
be soparmed into 3 and 7* mid ifie 3 doubletl adfied to the 7 multiplied by 10 
76, wlikJi subtrat'Usl rtuiii the 110 rerndting from tht* inultiplication of ifie 
lU and 11 Icavf*: 34; if >tin divide it hy the 10 minus I, luinieLy 9, the quotient 
will be 3 and tlw' retnajiider 7, as tlu* ofoa'writteti 10 wjkH separated. 
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A/ore on the 5'ome, 

You prescribe that be double, ur triple, or juuLtJply the hrist pari by mv 
nunilier whatsoever which is thrui the ^tveii niiiiilier; the ocher part truly 
he multiply by any number that he wish which is greater than the given num¬ 
ber; he add together the two products and tell you the difTcreiictf lnuwetni the 
number that he has anti the number that you hold in your memory from the 
multipbcation of the given number b>^ the number one greater than the number 
he used to multiply the second j>art; this difference^ if he doiihlefl the first part, 
vou divkir by the number W'hich he uanl to multiply tire !Teropd part minus 
otje. And if he tripled the first part, then you divide by the ruimbcr lie used to 
multiply the second part minus 3, and if he multiplied by I, then you di^'ide by 
the number he used to multiply the pferond pari mi nan 3, and thus ^lou know 
the remaining rnimtHT hy which you made him multiply the Sr¥it part, and you 
will be able from this to pick out in [p307] the right hiuid auv dtuiart from which 
he put arbitrarily in tlie left hand, how' mimy deniu-j of the right he put into the 
left. 

On thf Separation of Some .Wumber into Three Part». 

If someone wparates some iniirdser into three parts, and you will wish to find 
the part, then you make him multiply any juirl he w^Lshett hy 2. another |iart 
truly multiply by tlie separated niiiiifjer iiiiniis L and i]hi]riN^>ver the llurd [Wt 
multiply by the separated tiumbiT, and tidd the products together. Meanwhile 
idlcntjy >ou multiply the separated number b>' itself, and to this proriuct you 
ad(i auy iiunilsT vou wish, mid you tell Jnin u> fuibtrnc* the sum that he lias 
from the sum tlmt wii ba^e, and to tell ynii the differeiior; from t.hift ditference 
>'du silently subtract tlie arbiLrarv' uuuil>er that rau a4tJe<t to the firoiluct: you 
Indy divide the result by the separated nnmbf^r minus 2. and the quotient will 
be the first part^ and tndy the reuminder of the divisinn will lx* the second; you 
add the two found parts; if >t>ij subtract the sum fn>m the separated numlnjr, 
then tluf third part will be cfeinoustmtefl. In another wray^ he multiplies one 
part, as we said before, by 2; another i*art he truly muittpliefj by any nuinWr 
\T>u w'il) wish which is greater than tlie partitioned number; the third part he 
truly multiplies b%' the number by which lie multiplied the second part plus uue; 
from theric three products tie makes one sum wtiich you tell him to subtract 
from the number that >vu obtain from muLtiph'Lug the partitioned nunibcT b\' 
the number by w'hich he inultipUed the third part; the diflenmcc w^hich he 
yr>u, you divide secretly by the nuTiiber by w'hich he muhiplk'd the third part 
minus two, and this is done wtien ihe first (>arL i.s inultipliid liy 2. If it was 
multiplied liy 3, then you will divide the difference by the aimewTitteu number 
minus 3, and yxiu know what to do if it was multi plied by miy other niuulxfr; the 
quotieiit of tiK' division will f>e the first part,, and the renminder of diviskm 
will be the second part; the third ^lart >ou can truly find. You can iiidenl by 
thesi^e tw'u rules find the points of tlirei* dice when you know' tlic muiii of the 
points. 
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/(Jfl (Af Separation of d Numbtr into III! Partial 

Abo if itoroeuDr «'lll pnrtilion a iiiuiitjFr mto liTI |>artK, find \t>u vriU deitire 
tn End the partu, then >t>u add the Em uF the iiuiut>cn$ to it, aiKl >'ou prescribe 
that. 1 h! add the aniutints of tlar Erst. fMM'ond, and third parts tu the amounts 
of Lite second, thirds snd fourth parLSn nnil to the amounts of the third, futrih, 
and Em parts, luid lluit he tcU >t>ij the sum which secretly you subtract Euiu 
ilw product of the partitioned iiumbc*r and 3. and the difference you subtract 
from the partitioned niirabert the renuundrer will truly he one port, namely the 
third. This foimd >ou Htrive to End the other three parts liy the abovewrittcti 
metlKKls. 


/On (Ac ^epurnfiort of a Nuntbrr irtfo Five FaritJ 

Abg if some nimibcr is partitioned into five parts, you prescribe that he aild 
tl»c IIU parts in order, namely the Ensl. second, third, aiul fourth parts to the 
second, tlilrd, fourth, mid EEh parts, aiuJ to the ihtrd, fourth, fifths and Erst 
parts, anrl to tlie fourth, Efth, Erst, and set'utul parts, and that be tell you the 
sum whidi -you subtrnct wxretly from rpuidruplc the partitiofl«d number; the 
difference you truly subtract From the partil'K>ne<J number, «id you will Imve 
one partt mmiely the fourth (wrt- The irtFier till parts >tHi truly striw to End 
b^" the abox'cwrilten rule: thus you indeed eaii operate on many parts, 

fOrt Three Mfn iviOi frohJ. Sifuer, nntf jTirt.y 

There w*ere tliree men, one of w^hoiii had gold, nnutber sibTr. aivdlier 
and you wish to kikrw' who of llietti hail which. Let one ur anotlier of ilieiii do 
according to what you tell him, aiKl then you assign one of them the number 1^ 
another 2. njid tlie {p308] other 3, luid you prcscriVa* that he double any niimber 
that you gav'e him w'hu had gold, arnl lie nmkiply the number that you gave 
him w'tvo had silwr Fiy' 9. and he tniJy multiply the other by 19, and lliat ht' 
add the two products to tlie abov-i^writtcfj double^ and you ud! him to subtract 
the sum from and to Cell you tlie difference,^ and you dtidde the difference 
by 8; tlie quutieut of tlic diviskiu is the uumtm you ga^'^ to him who has the 
gold, and the retnabuler of the djvbdfiii is thi' number of wtuxU'Er has the idhtT; 
the other niau truly has the tin. In anotluT way, ^ou fu«<ign one of them the 
number twi>. mtothi^ tlmw. and tFie otln^ 1; yi>« prFsrribc that the number of 
him w'Ikj has the gold be douhleil, and alw tlie mimlier id him who has the 
siit'cr tie multiplied 9, and the muiilw of him w'Jm> liaN tlie tin be uiultiphcyl 
by to. anci vtiu jutb what bf the tiiffert*ncT N^iwinpit the sum t>f die products and 
9U; when trai know this iltffetetii.'e y%v\i dividr it by 8, and the fjuotient of tJa* 
division w'ill bo the number ytju to him wbo Kiui ilw gold; tlie remainder 
of the dtvtstoci will be the tiom1>er gave to iiina who Fuis the silver. Thr 
cjtbiT man truly has the tin. And yon know' tliat in this prubirm the difference 
bi>cwi:*en t)je sum juid 9ff is sought tweausr the Ihme numla^rs tliat we made liim 
gjve. namely 2. 3. and 1, make 9 w hich wlnui yon niultipUi*il by 10. namely b>' it 
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b>- which h«' jmdiipli«l tin? number of him w'bo hmi tin? tin. uinrlc 90; truly For 
the Kame it^UMun in the pracedinj^ prnblejii l\w diffen+ntt' bfanivti the Hiiiti hijiI 
60 is sought, because six tinws 10 GO. whidi 60 rcimes fiutri the itdfliticMi 

of ilie three gi\en numbers, namely from the one. 2. tmd 3. And iherefort? you 
will be alile to give the three ineti numbers oiher than these if you kn^nw' how 
to remember ibe method tAiight aljiuve, And vtju note that eiudi of I be giwji 
iiUJiiil>erK must t»e less than ns oiie must divide by 9* 

For another way* he wIh^ did this with you giv'e« one of them any iiuiubiT, 
and the second he gives one more tluiii he gave liie ttic third lie gives one 
plus the rtecond^ and he adds thpar three together, anil he tel la you 

the sum vrhk'h you note, and you prescribe that tlie tiumber that he gives liiin 
who hari tlie gohl he doubled, tlte iiuml>er of him wlm had the siK'er truly be 
multi pi ietf by the sum of the throe given numlKTs: tniuus one; tliis uuruln^r you 
must tell him he does not knou' Ikiw .vxtu do this. And the ijutiil)er that 
Iw gave him who hml iFk- tin he inuLtipLics by tlie same sum. which sum yuu 
must similarly Udl him. \TemjwhiLe >iou multiply tlnj! sum by itiwlf. and to the 
number whidi results from llie muhipliratinn yrni mid some arbitrary' number, 
iunl you ask him what is the difTerend* Iretweeii your lunuuiit lutd hia, and from 
that which Ih^ tells to yrai, yog siihLrart the arbitrary itutuhcT w'luch you luhltHf 
The differuttre >*00 truly divide by the iiuddier wliidi resulted frniri the sum of 
the thrw given niunhers niinUf 2+ nJid tlie quotient of the divisvrn will be the 
nmnlxjx of hiui wliu lias the gold, mul the remuiiirfer of the rlivUuon will l>e the 
number of him who has the tln>se twii uuml'a'rN fouml, you twhJ them 

togethiT mid Kubtnu’t tJie sum of them from tln^ sum <if the thrw iibow-twid 
gii'fm mnnlMTs. mid the n-iiiajiider w'ill be the riiiinla'r tjf him wim has the tin; 
these three itumbeTs fouiwl, you rousider to whom trf tin* three nn^n yuu gave 
the greatest, the middle, anrl the least rnuulier. ancl according to this >ou will 
Itc able to know who of them has the gohlt who lias the culver,, and wLio Inul the 
tin: from this method if )t]U will remeruher, and from the litidiiig of the 1 and 5 
puns of a iiumlxT, if you did not forget, you will be able to know how to work 
w'ith A or & things 

/Finding rt .Vumiber to Memory./ 

If Homeone eotnnuts to iitcuH>r>' some nandw'r, then >'ou make him double 
U onci*, twice, [p309| anrl three times, or howtwTr tmuiy times vtiu wish, or 
moreovTiT triple it, or triultiply it by any uiiml'ic'r, with some othirr Hubtratiiorw 
or Mlilitious, acfortiiug to w'hat wc tjha.l] demonstrate hedow, and you will wish 
to hnd the amount wltirh will arhtc', then ^vtjii keep 1 in hiuid, and whaterer 
yo\i prescribe for him lo do. you do the same to the unit; if you prescrilw him 
to rioubU% or triple, you double or triple the luiit, and so liuit vtm iiiAke count 
together, wu tqusily pre!icrilM' that he juLiIh or subtracts an amount to the 
numbcT whidi he I'onimitUxI in memory once <ir twice or however inmiy tinus 
wu wish, mKl you do Mimihirly with ytnir unit, and then j'ou prescribe to Jiim 
that lie divkUr tfie total aiiKHiut that lie has by tlw numlier w'hitii he committed 
to memory 4 luirl then you know that he has as iruuiy n.s you haw in y'our hand. 
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For f’xaniplf!. it w put Ihitt rboow^s 6. vhicli if \w ilouliU^ jt+ rJMni tlicre wUJ Ik* 
12« niid >T>n from the ^ItHtbliiif; of liip itiiit wiU \mvo 2. WhriKV if Iw fkiubteK the 
12 twkv he will liave 18, jumI if vtMJ tioubk* tvi’irr ibo twu whirh >‘oii Iuat froiq 
fluuhliug U yi»u will hAw 8, mikI if !■* triples his he will hnve 144« imrl if 
^xiu triple the 8 \tjiii will hiivr 24, itJid thus we rjui proceeii witiioiit end rkitlbljpfC 
or triplijif^ or qiiAilrupJini^. atul if 1^ added to the 1-1-1 three tiriiftf the iuijjiIk!! 
he cumniittrfl tn (D«antJr>\ namely thns? times the 6^ thru he will haw 162. nnd 
if to the 24 juit odd thm- limra the mui,. tbeji yoit will have 27, mid thiLH if 
he dnidw the amuimt, namely the 162^ by the number which he comniittefl to 
memory, nanieiv the 6. he will haxw 27, as x%ni hftx'e. VMienot- if x-ou wdli tell him 
that be has 27 you will wee thin called a miracle, 

fOn thid SameJ 

Therefore from ihia meth<xi follows another one that is !<*?« aHtouiahiiif^. 
Namely w1m‘ji Jtjii w4t) wisli for Hjnitsme to find a nuiuber tliat vthj commit to 
your memork' witliout aity tpitvttionuig, aiust say to hipi to take a iiitiidier 
from anvtme, and >*ou keep in .^-nur iiamJ 1+ and vthi presrrif)e that he doiihle 
ibe number that !«■ tooic, or triple, or multiplv it by any iiumlsT, or divide it, 
ujid to tilt* turkoiiiit add or stibtriiil the iiujnbi^r that Ih' took, anil vrxi nlwiix's 

»« 9 

do with ,vour unit the sanie thitu; that >xru presriibe for him, jukI if this done 
you will Laxt' tlw* fiutnlier from tlM> unit that you put in mejiimy, and then you 
say to him to divide tlx' inimlier that he has by tlie miinber tiutt Im" trsik, and 
that which will ri'^ilt from the dix'iskiti w^ill be the niiinlier that you put in xoiir 
ineinoiy. 


Hrfr Bryinjf Part 9 vn a Srrien oj Poiven of Two* 
flu Chtjf^fuMiyd Sifliarts and Some Other Mrihodn. 

Jndeeri it is propiwtvl ui sum a sequeurt* of powers cif two on riiesshnAr<| 
squuTfs usiiij; the dfmbliug mcthial, one nl whtcii is with a secjuenre rjf plaei^H 
with each riunibnr the dmible of it* aiiteceilejit; with I he other a srqinT>rc of 
places with miml>rT* the sum of all tlic j.iri?ocdmg doubled places is propow^l, 
\\'hence we now rnaiuu;«’ to show hi>w one mUMt siuii the seiiiHMire nf powersi 
of two, F'or the tirst one can do it tiy doitliLLng, nanudy if from place to 
one will operate by lioubUnx up tn tla* last plane; tin' oibtT vy^y » that yon 
double the amemnt of the first place*,, ancl >ijii will hnw two, and the tivn you 
multiply b\' itself, there will be 4, ajKl the I is I jprater ibaii the totaJ of the* two 
places. For cxnuiple, in th** first point you put 1, in tlie second 2, whicli iKldcd 
to the first makes 3j this thrt*e plus 1 bi the abovewritten -1: the 4 mnltipliiMl 
hy itself makes 1C wdikii mtmlK'r in greater than ilm sum with twyj iiMire 
points, ruumiy <d 4 ^M>ints. For exmnple, in the first tbete is I, in tlie sc'eond 
there is 2, Ui tire third 1, i^i the ftturtili 8, whicb nddf.^! together inaki' 15 tliat 
b 1 leay than 16. .Visa yon miihiply the 16 liy itsidf making 25C winch 'm 1 
umre tlnui thi' .•'UJH of tlje jki*wts of twu of dcnible tlie iiljcatTiTitten 111] plans. 
Euunely [p3i0| of 8 places: they nmki' up the firnt row' of the eJnssbooni, Fur 
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example, in the lirst bt L, ib the Eiiecond 2, Lu the tbmJ L iti the fourth 8, in 
the hfib 16. in the liixtb 32. in the seventii in the eighth L28, which adihxl 
together make 2^ which ht tlte abo\'ewTitten 2&G Lp art we rtalrl before; 

therefore 236 multipLiiil hy it^lf mokes 65536 thni iA 1 more thtui the sum 
of the power? of two on double the hrst row\ noiiM^ly uf L6 places; timrefore 
for the some renana you multiply the 65536 by itself iiiuking 121^19672EK that 
is sirniUrly one more than the sum of the powers of two on double twfj rim's, 
namely on 32 phires. making up half of the chessboHCrt. W'hetici^ wu multiply 
the 4294067296 by itself yiehbng lM46744t)7370955l6l6 that b 1 mcire than 
the rtum of the power? of two op the entire {:ht*Kilioard; tins number multiplied 
by itself yields 1 more rhati^ thcjgjm of the pew-rr? of two on two chewitboaJda. 
Maniely 340 282 366 920 9:58 163 163 374 COT 131 768 211 156. and thua 
uiulliplying we rjut proceed without end. Out wlieii the sum of the iiuuila're 
uf douhHpg exceefl niiiltitmles one Us not able to recoguize, rnmiage to show 
how one can uiirleistand clearly. Kroiii the sum of twtj rows of the HiesalxsiU'd 
655<'Hi is snpimixl, namely from 16 phtet^s. and from these^ one coffer h HI led. and 
then in order this coffer is doubledr and thus we shall Imvf^ in the seventeenth 
place, namely in the first place of the third row two njlfers; in llie second pliire 
uf the same rem^ there are -1 coffers, m the thirrl 8, in the fourth IG. in the fifth 
32. in the sixth &1, ip the seteuth 128. in the last placi? uf the same nm' 256. 
In the first place uf tlw fourth row 512. In the sftxmrl place* 1024. In the third 
20^18. in the fourth 4006, in the fifth 8192, in the sixth 16384. in the seventh 
32768. <md in the: htat pLuet^ will lia^'e 65536 coffers; from this if w'e ^hall 
HU one house, then we slialJ ha\-e in tlie first place of tla- fifth row 2 iKiusen. In 
the six'ond 4, in tlie thlnl 8, junl tlnrs doubting in order we sJiail hnie in the 
last place uf the sixth n.iw' 65536 houses. From thes*‘ if ouc shall make one city, 
jmd the remaining places we ci>iirini]e doubling,, then we shall have in the last 
place of the cht^botu'd 65536 cities; therefore the sum of all the nmuher? on the 
chesfibonrd rearhes 65536 cities; eaih city has 65536 lioiLSt'Sp and iri em h house 
there are 65536 coffer?, and in each coffer lliere are 55536 iH'Zaiits; becau.rtp of 
the abovesaid demonstration one must have iu one coffer I Ix^nt h'ss. 


/On Dmiblttig Grains of Corn.] 

Ami you will widi to double begiuniftg w ith otw grain <if com on t he 5r?: 
place, and jtm wish to ktiuw' how many shiiw we ih?<h 1H to ciury tin^ corn if 
eatih ship W'ill cariy 500 Pisan modla^ each of winch is 24 sc^tnri, eiuh uf wlilch 
weigtpj 140 |K>UDdrt,. eeu'h of wltjch nrighn 12 ounires, aud c^ich ounce W'ldglth 25 
penny weights; each peum'weighi weighs 6 carotis; emh dHUV^h wvaghts 4 grniurt rd 
com; all of these are disposed under a frat tion in order t hus: J 
is 18446744073709551615 and is the sum of the jgTiun^uf corn on the cheti^board, 
you divide by the al^ovewrirten {larts that are imder tlie fru/c tion, and whatevicT 
will reuiaiii oveir the 4 that is at tlie head of the fraction will be grHin?, mid 
w'lifttewr W'ill remain urer the 6 W’ill be catohs. iiticl whatever Ls ovit the 2 h 5 w'ill 
be jHUiiiyviviglrts. juid whatever is over the 12 W'ill b(‘ ounces, and whrttmT.ir is 
over the 1-10 will be pounds, and whatiU'iT is uvier tlie 2-1 will iw sesitari, and 
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whatever will rcniaii] over the SOO will Iw motiia: truly the ititeger wluch retuaiju? 
after the division will be the number of ships^ to be iiMided, liere is sliown: 
j j ^ lil ai ^ 1^5028445; that the number of shijw Ih effectively iufiiiite and 
uncountable is here eaflily observed. And you note that the 5fl0 modia of each 
ship are seagoing modtii, niunciy ICOOO Ronma modias ur 81)00 Syrian modia, 
or 4000 Sicilian sal me. 

Indy in the second of the doubling of the chessboard squarest namely when 
any place in the Hequence of places is proposed to be the sum of all the preceding 
doubles, one can find them in two ways: the first is indeed [p3Li] from place 
to place up to the last number, 11»e second truly is the way in which you 
take the 1 which is proposed for the first place, and you add it to the 2 that 
is put iu the second place: there will be 3 which j'ou miiltipLy by Itself; there 
wdll be 9 wfticfi Is tlie number of the sum of the first djkI second plactsi, natnely 
three. For example, if in the first place 1 is put, in tire sccotid two, and in 
the third 6, namely double the sum of the two jireceiiing placed, the sum of 
them wrill be 9i an we said before; this 9^ if it is multiplied by itself makes !$1 
vrhirh number is the sum of the first place and double the two followitig placid, 
namely 5 places For example, if at the first place I is put, at the second 2, 
at the third G, at the fourth 18« at the fifth 54« undoubtedly they add to 8i: 
if you multiply thb; 81 by itself, then it make» 65G1; this number is the sum 
of the first place and double the 1111 following places, namely 9 places. For 
example, the number at the first place is 1, the Second 2, the third G, the fourth 
18, the fifth 8-1, the sixth 162, the seventh 48G, the eighth 1458^ the ninlh 4374: 
ail added together they make 6561, which 6561 you multiply by itself making 
43046721; thts abo^-e writ ten number disposed is the sum of tlie doubles of the 
first place aud double eight following places, namely 17 places. Whence if you 
multiply the 43046721 by itself, then 185302018S851841 will resiiiilt for the sum 
of tlie doubles of the first place and double 15 places, namely 33 places; this 
nutnber uiultipli«l by ilaelf yields 34336838202925124816S78490S9281 for the 
doubles of the entire chessboard and one place more; this place is double the 
entire chKisboard: therufure it must be that a third part of the alxn'ewTitteti 
numlxT b tb.^ .'^um of the doiiblf^ of all ihe cbe«sboard squares: therefore this 
number c^id^ b^3 ^Trlds For the sum of all the doubles on the chceshoard 
squares 1114 56 1 273 43d 837 494 885 59C 427, 

I On a Aton Who Cavr. Onr Dmaro ai IntiTCAt.j 

A certain num gave one deiioro at interest m that in five he must 

receive doublet the denari, and in imother five lie must have double two of ihe 
denari, and thus forever fn.>m 5 to 5 >i?nis tht^ capital and interest arc doubled; 
it Is souglit how many denari from tJiis one denoro he miLSt have in 160 
ytju divide the llKI years by tlie 5; the tpiotieiit will be 20; therefore the deiiaru is 
doobicd twenty times. Whciict^ 2U places of the cJicsKhoaict cattioi a simiLnrity; 
therefore if we sliall double the ilenaro twenty times we shall have the amount 
to which the denaro mcreases in 100 yeara: or in another way you double the 
denaio: there will Ik 2 which is the number to which the deiiam grows in the 
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fifiit bw warii; aiiti tiif 2 agjiiti muhipLy by iti#tf: there Uiill be 4 whJeh 
b the tiiiini>er to nhirb the dejiHro UHreaiiefi in the Necoiid Bvi‘ vvaTN; thl< 4 
TOU again multiply by itself; there will l>e lb ft'hieb is the aiiKnint to which the 
denatt) inerpai^es in four times five >-eanjj thin 16 >th,i double; there will be 32 
for the anioum after live times liw ^rars; this 32 you multiply by itwlf; there 
will Iw 1024 for the amount after ten times five wars; this 1U24 yuu iimltiply 
by itself > 1^11 ing lt>lS^iT6 dciiuri for the amount after twienty tum.^^ fiw years. 
nameLy the lOU years; tliis is 1369 pouiKls and 16 duiuiri. The simie unnhud 
K'orks for a man wlio sold 20 pairs of hirlcss; frutn the 6rsl he had t clenaro; for 
tlie second 2^ for the third I, and thim fore\'i!r doubling up to the last jndr; the 
sum is tlte Aforesaid Anwjiint uiintis I rleuaro. 

/5^er;en Old Afrn Go to Romej^ 

Seven old men go to RoirK*^: each of lliein has 7 nmles^ and ori each muU^ 
there are 7 sacks, and in each sack there are 7 loaves of hreiid^ and for each 40 
Loaf u( bread there are 7 knives, ami eiu-h knife ha.s M^veti MjibbariLK. Thi'^ ^nim 
of ail the aforesaid is scKight. First iiideeiJ ^tiu iniiltiply the ninnta^r of old 
namely 7, the number tA mMlrs, |p312] tintiiely T; there will be 49 miJes; this 
>'ou uiulttply by' the tmikiber of bags, namely 7; there will be 313 laigs; ihb you 
multiply by the number of loavr^ of hr^vul in one bag, iianieLy 7; tlarre W'ill be 
2401 hwvt'S fif bread; tkb >xm niulllply Ijfy the numl^er of kuivi^s p«!r hiaf, namely 
there will la' I6fci07 kniiivs; this ytjo iiuiltiply by the nuinih^r of Kt^ahbard-'i for 
one knife, namely 7; there will Iw llTthiy srabliariLs; this ftflditl to the 16807 
knivi:s, the 2lt)l loav-cs. llie 343 sacks, the 49 inuU's^ and the 7 old imut malu' 
13725G for the snnu as is shown in tla* LlJustration. Fur another way. how many 
ihiivgs will be carried hj' earh old nuin: >tkj put all tin* Hcvens in a friH’tkui as 
the things tliat he will carry' increa.'ws hy se\x*ns, and before thf? fractiun yon 
put 1 for one old nnuin and behind tlte fraction you put 7. uaiiitely' the nm]iL>er 
of old men: 7 i^jr j H U and you multiply the 1 by^ the first 7 and yon acid the 
one arhich is over it, and there will tse 8. iind y'oti mnltiply iiy' (mother 4: there 
will be &7« anil ytni tiiuJtiply by the tliird atnJ by the remaining Sc.iVeDSt and 
you hax'c fur the niirnlier of one old man'!! things 196U8, and yt>u intihiply by 
the 7 that w'as |mt after tin? frarlioii. tJiere will he 137250^ as we foiimi by the 
otlier metiuHl. 


fOn a 7’rcr tciift 100 ffmnehtj./ 


^kin 

lua liHJ im l(H? 


Tlrere is a trex* that has 100 branches, aii<l in every hmiich then* rire 100 
irests. and in every nest there are lliO and in every egg the re are lOO birds. 
You Lndixd can fiinl tin' nur]ils?r of things iiy the abot'ew'rjtten rnethraiH of the 
uid men, but we shuw here how you r^m r]o it in aiir>ther w'ay; first you write 
the IDO branches^ iw'fore this you put two zephir la!cati.s<> of tla» IfkS nests which 
are in every branch: tliere will be IDDDO; iH-forc this yti\i put still two other 00 
l^ecaitse of the KKl lliat arr* in evtiry iiesi; there will bf? llXlOLitMi: l>efore 
thl'’ }xiu still adjoin twn 00 for the 100 Innis that are in ewry egg: lliere w'ih 
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be lOOOtKKNDO; nt-xt you delete the zephyr that are in rhe fmtL third, fifth, aud 
{K'VTnth plareH of the nnrnber^ and you put in the same placea 1, and thit» you 
will have 101010100 for the sought wnount. And thus jtm know if the spedes 
of branches, namely nests, I’ggs. and birds grow by tliousantis you will pul !n 
the first 1000 brantbL'S before which you will put three stephir for the ne^s, and 
three other for the eggs, and three other for the birds thus: 1000000000000; from 
this number >'ou must delete the firsts fourth, seventh, and tenth zephir, and 
you imt units Ui the same places, and you will have the amount of tintni. as here 
is shown: lUOlUOLOOlOOOp mid thus you will understand if the abovewritten 
species lutreast by ten thousand, or by hurnlreil thousand, or by any other 
number having a unit in the last plfure and zephir in the reinaining- 

fAn Eighteen Year InvejitmenLi 


A t'ertain man hml lOU pounds, ajid e^vry yvar he nituJe with profit ^ pounrJa 
firom I pounds of capital |31j; it is si'>ught htim' much he will ha've from it in 
eightwii years: fur the 18 years you write under a fraction ending in a circle to 
the left j eighteen times, and over every 4 you put a 5, and this is shonm here: 
here: 100 because he made f of the 

IDO pounds in the first year, mid in the sfsM.nni he made ^ of | of it, and in tlte 
third year he made of the 100, and moreover you undenitiuid the result for 
the reiiiaiiiiikg wars, and the 100 is pul after the fraction so that parts of the 
fraction (lenote parts of the 100: next you multiply all the numbers which are 
over the fraction by themselves: this product you multiply b>' tlie Idl ptninds, 
ajid you divide by <dl the fours that iirv iiiKler the friction; all is thus made 
clrar^ namely so that you multiply the first 5 by the fallowing: theno will be 25 
that you muUiidy by itself; there wdll be Q25 w'hicb is the product of I III 
and the 625 you multiply by itself; there will be 390625 that is the product uf 
eight [p3n] and you multiply by 5; there wrill be 2953125; this number 

you multiply b,v itself yielding fur the product of all the fii.es 381469V265625, 
and you multiply' this by' lOO, and ufterwuitis you divide the product by all 
the fmufs that ore under the fraction uptiiually arranged; the quotient will be 


s as sa « s 8 s ft s a' 


for the bought aiuount. 



fA 3/ttti 11^5(3 TVnveiled throhgh Tweli’e C^ties.j 


A certain man liaii lOtJ fa^wiits, w>d lie travell^l through XTl cities, ainl he hail 
to give in each of the cities one tenth of his bezants which he carried w'ith him; 
it is sought how' nutiiy bezants rt'malned for liitu after leaving the Xlltii city; 
because he gaw a tenth in each city it fuIloK's necessarily that there remained 
for Itiui 9 tentlis of all the l>ezHnts that he carrierl into tlie city; therefore you 
put 9 tenths twclvi> times in order in a fraction ending in » ciri'le to the left, 
thus: lOa hi f o Mi ih In ' multiply together all of the 9 

that are caor tiic fraction, namely the 9 by the 9, and by the 9; tliere will be 
729 which yon multiply by- itself; there will be 5314-11 that is the product of six 
niiKw: this proiiucl you multiply by itself yielding 282139536481 fertile prudiK't 
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of iil} the nintK. anti .«mi miiUipIv by tha 100, mid divide by alJ the 10 iliai an* 
undtT the froctkiii; ibe quoticut will be li lo fa Sj|o ||^ *0 btaantf* for 

that whkh rcmAined at ibc rtid. \^'l>cllcc if >iou nilt wtah to ktxow how uLony 
liezania he ^ave to all the cities, then frtmi tlie lOO >'uiij Itidenl nubtracl 

the 28 and its ffactkjiy wtutev^ is left wiU. be the sought amoimt. ThLs yuu &ud 
thus: you produce another fraction under which are ten in order for the ten 
teijtfi that mv iindeT tlw aUiwwriiteii frarlkm of llip reitiaitider, and you tJike 
the 1 which is over tlie hrst 10 at the left cod ajid you imbtract it hum the 10, 
mid 9 remains tluit you put over die Krst 10 of the produn^l fraetkm, and >t>u 
keep 1 m hand, and berauae frrjni the 1 whidi bt over the 10, and h'oin die nine 
the numbtTT ten Ls made ojire; to dm 1 ktqil in hantl yuu Aild the 8 that over 
the following 10: there will be 9 that you Kiibtrart from tin* 10; there reinaina I 
which you put over tlte 10 in the ninth place of the producieij frartiun, and you 
kc!ep 1 in hand to ichidi >011 add the 4 that is over the 10 in the eighth place: 
there will be 5 that you eTul>tnict freun the 10: there reitiaina 5 dial you put t?ver 
the 10 t»f tlm eighth jilnce, aiHl you keep I In IihihI to which you mid the ft ttiat 
in ovnr the 10 in the seventh place: tbiTe will lie 7 that you subtract from 10; 
there retnaina S tliai you put over tJm 10 in the jjeventh plaoi^^ and you keep 1 
which you add to the 3 that ia ovw the 10 in itm sixth plart? of the fraction; 
there will be 4 that you liuhtrart froui the 10: there miuLina ft that you put over 
the lU in the aixth place, and you Icr^'p I which you adil to the ^ that bt rjver 

the 10 ill the fifth plate, and >n>u subtract from the ID leaving -I over tlie 10 in 

tlie fifth place, and wu keep 1 in hand which vxrtt mid the 0 that is over the 
10 of ttie fourtli place, and you subtract from the 10 fonviiig 0 owr the 10 in the 
fourth place, abtl yv»u keep 1 iti hand which you add to the 2 that lit over the 
10 in the third place, uml you imbtmct fftim tlie lU leiiv-iFig 7 over tbc idightb 
10 in llie third place, anti yuu keep 1; this yuu mid to the 1 that Ls over tlu? 
10 in the flccood place, and you sulrlract from the 10 leaving 5 over the 10 in 

the second placet and ymi keep I; this you add to die 2 dial is over the 10 in 

tlie first plare. mid you wublrm-t from tlie 10 tertving 7 tiver the 10 in die first 
place of the produced fractiou, and you keep 1; tfus you mid to the OS bezants: 
you Bulitmct frum IlKl brstonts leaving 71 bescant.'^ liefure the fraclsju, as berc b 
sisiwti: tf IQ t^ 71, for that whidi he gave to all the rities. And 
if yuii will wish to know bow triiKb be gave or herw inuclt reanuiH'd from city to 
city, I lien yrm subtract one tenth nl tlw ItX) besuuits. namely that wiiich he gave 
in tlie first city, 10 ije/unls: there ri'inaitH.vl 90 htwants fur him’ fmm tliis 90 
be7.AJiLs you subtract one tenth, namely 9 bezants vrhirh Is* gnve in tiir sis:'Linc) 
city; there lenwiined for him 81 bezants: froin this 81 bezants you suberwt, uim 
U'litb, nmnejy ^8 whkh be ga%v in tlm thfol dty, leaving ^7^ besouta: 

you tiikc of this tlie one tenth that be gave in the fonitb city which is taken in 
two ways; the first inethod is ihat yuu multiply tlie 72 by ita ffactiem, hauiHy 
by iln‘ 10, luhd you odd Llie 0: tliere will lie 729 that yuu divide liy tlic li); the 
qUoticDt will be ^^^7 for a tenth part of J^72. Or in another way, ytm put 
two tens iiiifler a fraction, and over thf? first y<rti pm tin* 0 that Lh rm*r tlar 10 
in the fractlou with the 72, and ovtt the other 10 ytKi pui tlie 2 That us in ibe 
first pJacs.' of die 72, and tfie remiuning 7 you jmt before the haction, atid you 
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will HiniilArly that you Hubinui froiu tin? ^72 iii both meUKHls: in 

common m both methods you imUtiply tin* 7 liy its frActioei; there will be 729 
hundredths: next you imiltjply ibn T2 bj' Its friuztiDti; there will be 729 tent Its 
which you multiply 10 so thnt it will be hundredths as are those that yoKi 
must subtract; there will b<‘ 7290 liumbt'cltluc from this you snbtriict the 729 
hundredths leaving 5501 htmdrerhha tliat you div'ide by the 100. luiiiicly with 
1 ^-^; the quotient will be bezants for the ahem? writ ten residue. Or in 

another way, tou extend the fraction lluit ja after the TI. and you put the same 
m iHflow, and owr it >tmi put U no that tliere are two tens under the tractirin ftjt 
are under tiie fraction that is after the 7* as here is. shnw^ti: ■i^-^72; next jixm 
take the 9 that Is wer the iO in (tie fractkai araf you su^met it frrjm thi.‘ 

0 w'hich is afver the lU in the 72 fraction: as that is not possible, you add 10 
to the 0, namely the numl>er which is in tlw fraction umleT the 0; there will Iw 
10 from w'hich, as it is now pcwsiblc, you Ribtrnct the 9; there remains 1 vrhicii 
wu put cni*r the hrai 10 of the same fractkiti under which are sitrularly' two tens, 
and for the added ten you kt!cp I in haiid: this you add to the 2 that is over the 
laal 19 in the friirtiou tljcte will Iw 3 tluit you Kublract, s« it is powsibk', 

from the 9 that ts over the last ID in the fractkin thr.w will mnaiit 6 tliat 

v-ou {lut over tl>e last 10 of tlie fmetiou line, and >thi subtract the 7 from die 72 
liezantj^: there remain G5 bt^wuits that jtmj put liefore the produced fractkitLS, 
and \H>u will have dniiUrly bezants fcir tlie abovewritteti reiiidutv of thb 

3 ?ou take the tenth that he ga\'e to Lhe fifth cdt>\ ujul one ran take this twice hy 
the abuv'ew'ritten methods: namely you multiply the b^' its fraction, muiieiy 
by the iQ, and >00 adrl the 5, ntid you oiultlplv b>' the 10, and >iou add the 1; 
that is, before the 65 you put the 6 wid I that are oier the framkMi, imd thus 
vou wili have the nlKn'ewTittLm 6551 hundrerlths which tou divide by the lO, and 
by the parts which are under the frjHtioa^ nainejy wuth the quotient 

will be iq S for a tenth part of it* Or iii another way. tou produce a fractfou 
under wfoch >tiu put tliree and tlw fimt yon put the ] whjr;h bi 
the fir>it 15 in the fnu tion with the 65, and miT llie other you put t\v 6 that is 
over the other 10, and the third >?t>u put the figure in the Hrst piace in 65. 
namely the 5; and the retnaining 6 you put before the frartion. and thus ymi 
will haw 10 it * tnnh part of tht* alxA-ewritten bezajits: tliend'ore 

yxju subtract ooe frotii 1 he other which utw twice abmv; theae metbcHls w sludl 
reiterate licre for thr* remaining cities in orejer that you will understaiirl bettn 
how to proceed; >'ou multiply the 6 bezant^i b>' tlie parts of itn fractfon, aJul )viu 
will have 6561 tliuiii^juidths. Similarly you multiply tla* 65 Iw itn frartkin* iunL 
TOii put them the Eigurtw timt are iwer the fractbii: njiiiilarly 

in ordi:?r tliere will be 6%1 hurirbivLthfi that you multiply Ijy' 10 Mu tliat then* 
are thousandths* as w'ith the other wduch vou mmrt here subtract; tliere will 
be 65610 thcnisandtlLH from which \^j4t subtract the 6561 thousandths leaving 
51KH9 that you divide \ty tfr' lOfXl, that is with ^ ; the quotient wiil he 

in 10 10 Jifiught rt'sidmc Dr in another way, you cxtenri the fraciioii 
with the 65, and vou put a under it, itnd ov'er the ten you put 0, b« Ime 
kt shown: next the 1 wbirh is over the 10 in the Etactiun 

you subtract the II wiiirh in the 10 in the fracIloU with the 65; as 
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thiN is ])ot ])ciNMib|r« >'du mill [p315| lo the 0 tile tiiinibi'r uiuler it, n&wely the 
10: there will be 10 fritiii w'hk'h ytiu stuhtrat:! the nlKAew^rittiri I hm'in^ 0 that 
yt)u put avTT the hmt 10 of the extetifiixi fractiun uixler vrhicb there are three 
tens« an<J for the adiierl teiu Viai keep 1 in hatiil which you mlit to tlir 0 that 
is m'cr the iO in the fraction i* jo ^! there will be? tluit >-t>u Nubtroct from 
the I «-hkh is Q\er the wcond 10 in the ErActkin [-j ns this is not pcjAstbie 
>t)U add to thi* I tlH> mniilH? under it, nuiiM’ly tlie 10; tliere will iw 11 from 
which >itHi subtract the abo^ewrittoii 7 k‘aviii||t 4 that >tju put m-er the siecoiwl 
10 of the produced fraction, and for the 10 that you ackkd to the 1 you keep ] 
in hnndt this you add to the 5 that is over the Iami 10 in frMtiutt tfl O* 
there w'ill be 6 tluit you subtract from tlir 6 tluit is over the last 10 in the 
Fracikui there remains 0 w'hich you put ciwr the last 10 of the produced 

fraction: next you subtract the G liezatits from the tieukutK: there will remain 
59 licKaiitH tluit yon put before the produced fraction, and yxju will have KiiuilATly 
bezants for the sought residue: fr«nn this you subtract a tenth by' which 
ever uf the two aboiewritten iwtlioiLs yxHi w'isii, ajul it i» lx*ZAnts 

lliat lie gaiT Ln the sixth city; there remaiiia itlJrmTo''^* bi*zajitH frtitn which 
you subtract the tenth that gave in the seventh city* and it is 
liezfuits; there will rmain ia ^ i^ i?i iS 1^ liepuits from whiHii ywi subtriict the 
one tenth that be gave in the eighth city and it is to jg 5*0 lo m in ^ bezants^ 
there will remain [fl [ft 4 bezants from which y'ou subtract the one 
tenth that !w guvi- in the ninth city, namely' ii ui ip ^ bezants: tliere 
will remain ip fo jq to Ixvahia: from this you subtract iIm* om* ijinth 

tliat he gave in the tenth city, namely jS fo iVao in lo ' i^to -^ bezants: there will 
remain fp Sf i o fe Pit ni l a io ^ bezants from wliieh you sidUracl the one tenth 
that he gaw in the elevr^nth city, namely fp ?b fti w to i j Iwzants: tliete 
will remain ^ tP jg tj> ift fieziuits ftoan which you subtract the cme 

tenth that he gave in tlw last city, najuely fo jp 'm A lo la io ^ l«*3tantM: 

A mV di lo S> ip w io ^ liezanls will retnnlri which wt' fuuud abuv^ b>' another 
metlHKl, and in sutler that what wna said be Inn ter inspei t4*<l wv WTite in order 
the IcHier amount <if l>e7antH that he gave in eai'li city oii otie hand, mid uii tlie 
other the amount of bezants that remained. d>3l6| 


The same ]irot)lem occurs whtm there Is a wine butt in which tliere are llJtJ 
ImitfIs of wine from which each tiiotith }m removed otte tenth of the Rwjrfue, and 
it bi sought boW' many tNirrcb will remain at the end of tbi? year, nauady after t2 
mufitlw. And co(ivt>Ti(eJy, it nt prup^jfieiJ that a certain man having liezants passis:! 
thrtatgh 12 cities, ami In: gave in each city one letilh of his res^iebn* of larzanta, 
and there remain fur him A lo A A fn lu lo A A iKzanta; it is siaighl how 
many' bt^zanta hi' lu'gan with; you write in order ^ as a fractioii twelve times 

for tilenbmiewritteti reawMiH w isshonn here: o „?id,*in°m'*e/‘iLMn'w^iito mtu - 
ami you multiply the 28 lx>ZAnlh with its froLtkin by all tlie ID that are under 
the twelve nines of the afurewritten frm'tkin, mnl you diviilc tla» pruduct ljy the 
iwHve nines whiih were jnit under the fraction, mid you will have IfXl bi^/aJits 
fi*r t\u* JUiUHitUe 
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/On a A/an H’jhti Leaves it Cii|f wi/A Ten DoarSr/ 


A certain tuan having iH-iKaiitM wbihiHl to hwe a certain city haviitg 10 
ftinl he must give | of his bezants and | of mw beyjuit more at the fmst door, 
luul at the serond <lnor luUf of tike bezants tfuit be carried and ^ of cine la^zant 
nturt'. At the thlnl door oiu^ third and | of a iK^xant. At the fourth dour one 
fourth mid ^ of une bezant^ and !(u on in order up to the tenth doof where Jie 
gave one tetitii of his bezAiitH wliicti he ami -jh of CHte Itezanu and he 

haii one bezant left: it is sought hun' many liezajits he haii. This probknn ran 
be aoived in tuo ways; the first imleeif is from door to door liegiiiiiing with tJie 
last; you will wi>rk it out thus. Ami at the end there nunaineil for him 1 liezant, 
and he gat-e at the last door one tenth of one bezant: therefore when he gave 
tlie one tenth of a l>ezant ho hacJ liozjuits. and tlib is after lie gave ihh' tenth 
of a)) the bezants that he carried, and there remained for bim ^ 1 . bezanta; the 
number must be found from which wfien of it is taken away there remain 
^ 1 bezants: that numlKT is put to be 10 , as with the tree metltod^ Etoto whkii 
tbe ^ is taken Icavijig 9; bnt U sboiikl be -^ 1 ; tbetefure you multiply the lU by 
-j^ 1, and you divide by tbe 9; the ipaHteikl will g K dtid thbt muc^h rernaintvj 
for him after tiie tiiuth door; to this yott add the of one bezant that he ga\'e at 
tlH' ninth tloor; tln^re will lie ^l Ili 4 ‘zauts. TheriTore you hiHi tlw numljer foitn 
ahich when ^ of it is taken away there ri^nnin liezants. Therefore you |>ut 
it that the number is 9; subtracting ^ uf it« there remains thi£ sliould be ^ 1 ; 
therefure if you miiltiidy tin* ^1 by ilie and ynii divide by the H, thi^t the 
quotient Is bezants, and this maiiy remained for him after the eighth door: 
you add to it the ^ of inie In^zant tliat he ga\'e at the door; there will be 11 
ticzams; for the demoristrativl reason vou multiply by 8 , and divide by 7; the 
qiHitkeut is =1 bezant.to it yi>n aihl i 1 k’ f uf one bezant that he gave at the 
se\Tnt]» door: there will he 2 bezants that you miiltijdy by 7, and iLivdde liy 6 : 
tbe quotient will he ^2 bezanui to which you add the ^ of one bezant that he 
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Hi the nxtb dnor; there wilJ be ^2 bezants ttuit yxtu. iiiuJiiii'Jy b)' aiirt 
divide by 5: the quotient will be 3 b<%iiits to whirh ytnx lubl tiie ^ of niH' ix>ziuU 
that he gaw *t the fifth rtfior; thert' will be 1 3 liczHJict; thiit you multiply by 
&T iutd. tlivkie In' 4; tlm quotient will be 4 bezajita t 4 i whirh >011 adcl the ~ of 
otie bezant that l^e gave at the fourth door; there will l>e bezantt^ that ifirni 
multiply b\' 4. and divide by 3: bezants will be the quotiejiL to w'hk'h you 

add tfie | of one bezatil that be gave at the third door; there will I>e C Itezanti! 
that vnu multiply by 3, and dUdde hy ‘2: the quotient will l>e 9 bi%atits, ajid 
this many remaitWKl for him after llie scetjnd door: to this you add the ^ of one 
bezant that he gave at the stLieond dour; there will lie bezants; for this you 
find the number from which after half of it » takiui tliere niiiain ^9 W/aiita; 
for this number put 2 ; Eubtmeting one lyilf there remains i that should lie 
3 9; therefore yatx multiply the by it>3l7| the 2 t and >t>u <livi<ie hy the 1 ; the 
quotient will be 19 bezants, ant| this nnuiy renuiinefl fcir him after the hrst door: 
U> this >t)u add the | of bezants ope bezant that he gavic at the first dour; there 
will be ^ ID bezants: the nUJiiber is found which if ^ of it is snbtnwited from it, 
tlieii there rruuaiu ^19 bezants: yuu put it that the nnmlair is 3 fruin whicii, 
snbtrarting | of iL, leavw 1; this should be ^Ifh thertdnre >toii muhiply the 119 
b^' the :L and jtJU divide by tire ] fn-eordlng to the abroTwritten trtr methods; 
tlie quotient will be D9 bezants^ and this many be had. 

In another wiayr we fmd fir?^ the unHiunt of lavjnit>i from whirh he enidd givT 
the aforew'ritteu parts at iIhi ten doors without the fractions of one Irezniit that 
are added at tlie Jiame doors; >tiu fioil it ihua: ln-ratise from the lUiK.iunt he gave 
I at the firet ilcKir jifterw^ards there rtunajjicil fijr him a third part of the amount: 
fruiu that third he gave ludf at the second dour, and thits tlaue rcuiuuned for 
him one half <if one third part uf the same atnijunt: from this hr gave at the 
third dour a third part, mid thus there remalnetl for him iwn thirds of a half of 
a third pari of tlie same ainuunl; if from duar tn rtour yon prnceed in order with 
this method then >'on will find there remained ffir him at the erwl after X doors 
^ ul I s 7 a £ 4 3 a ^ afciresaid nnHujnt: this renuLiniiig amount is put to be I 

btwant. Therefore w'hniever proportion the nu mi orator of thin frartion IniH to the 
denominaltn: tht^SHiue prupurtiou lias the I to the afunsHaid aimuiiii^ Iticfidort' 
>ir»u vrill multiply all the numbers whirh are under the fraction by 1 ^ and divide 
b>’ all the Jiunilicrs which are owi the fmetiou. cjuieehng ils much as fiossible; 
fHH* iw’od only multiply bv' the 3 and the 10 , namely the OKtre^me iiuirilieni, and 
ilividr lj>’ the and you will have 30 for the nnunitit tlnil he luid to Imve so 
that one could take the ahovewTltteii jmrts and luivi- 1 birzratil tetuaju fur liiniH 
Wtk'aco in order that we have tbr ia^nts from wiiirli lie fuuiid tlie fructions 
of one bezants at twh door, you multiply tlh^ | of one l^ezont that tie giiv^ at 
the first dour by the 3 that W'as first put under the fmctiori. ami v^u divide by' 
thii 1 wlricii is over tlie 3; tlicre will be 2 l>ezaniE which you add to tin' foimd 
:i0-. tliere w'ill be 32 t>fr/aiits. Ami the 2 iMTiumts ^u-^^ lluniii from which he gave 
two fiarts of thrie and there remainrtl ^ uf nm' Ijezaut that Iw iit the first 
door. Also you multiply the 3 of one brant that he gave at tlie second door by' 
tlie 3 and tlic 1 w'hich is over the 2: there will 3 In^/iuits from w^hidr he gave 
at the first door I of it , and at the second dwr one half of the residue, and one 
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half of one bezant that he gavx^ at the Mecond doori these 3 beMuUa BdcJerJ to 
the 32 bezant already found make 35. Ako you multiply | of one bezant that 
he gave at the third door b^' the diimbeni of the three dours W'hjeh are placed 
under the fraction^ tianiely 1>y t)H‘ 3. 2, and 3. and ,v’ou divide by the numbered 
which are pliured over the tliree numbers, tiainely by the 1 which is over the 3. 
and the L vrhkh 'm CAier iIk; 2, and the 2 that bt over the other 3; ther^ will be 
similariy 3 bezants that lie had to have in order to give all tbr prFrrxling parts 
and tnoremtir givtr ^ of one bcznoL at the third dixir; this added to tlie already 
found 35 bezantii wili he bezants. Again you multiply the ^ of one bezant 
by tile uumbetTB of tbe 1111 doors wiikh are uu<ler the fractiou, uaniely by the 
1i 3t 2, and 3^ and >100 divide by the numbers of the same doors which are over 
the fraction, tiaitteiy liy the 3 that is o\*cr tiie i. and the 2 that is over tbe 3. 
and tlie I winch is over the 2* ajid the 1 which k m-er the 3, atid ymi will canoe! 
w'hen you are able; the quotient will lie similarly 3 besmnta; if we do ako the 
remainiag doois, then we shall hiive siuiibirly 3 bezants for eadn all of these 
threes, namely for the V'll rloors that renuiin. added together niake 21 Ijezants 
[li3ld] w'hich a<ldefl to the found 3^ iiezatits yield KunilaTly 59 for tbe amount of 
the liezanta. 




Chapter 13 


Here Begins Chapter 
Thirteen on the Method 
Elchataym and How with It 
Nearly All Problems of 
Mathematics Are Solved. 


IiwUH>d tl«* Arahir oK Jitttiiyiii [1] hy which the atJutiuiia to u^ifljrly all pra1>k?n:ka art* 
foiiiui b ay thr method of dopble foisie pwfitmn; uiio of thetK probL^ULH 

koKy*( 1 by tiw; 1114'thod of irec» in Ln the third part of tlie twelfili ilLaptur, ahaU 
hhoTv how to Bolw tliLn and similar probleirus in whioh one need not use the eutire 
cldjAiJi>in. iiiiimdy two puaitiutiN^ on tin'll' prubletns can be wrlved by one cjf 
them; and wi* wbh tnortotti? to ileimnintrate hem' they and mnny other prubU^riiN 
ran be solvetj by drluita.s'in. Indeed the two fah^ poKitiotw are put arbitrArily 
when they both occur Kiiialki: tham tlbe true ofRiutiieiil, iMHiietitfie^ 

f^eatcr, or Nonietijneu cane hi gyeater anai the other is smalleTr and the true 
ari^nineiit iu fouiuJ according to the pro^iortkiEi of the difh'ivmY of one position 
to tlw other whk'h la whnt occurs in tin? method cjf four proiJortionalN in which 
three mtitiborH ojt kno^Ti auid the Ecmrrth unknown, nnnjLdy I hr true argutnent, 
is found; the first nujuber is the difference? between one fabe position and the 
(.ilher. rj>i‘ srcoml b the differeiict? 1>etwieen the approxiiiuitioiiN tcj tlac trua? 
value, Ilw third la the alifFer*>nce which b between the Ncrond apprtmniatioii 
rtJid the tnM' vidur* And we w ill first demonstrate howr it la done wdf.h tlie inethoii 
mi ImiKircalw^dghts, no that ihr three diffrrencesi are demoiixtrnted subtly wdih 
hundreiiwTeightft* and you wdll know' linw to understand tfu; subtle Holutiuivs to 
other problems by elctiatnym, 

fiidt«t‘d IIk' ?i'olii4' cvf erne hundredweight, namely UMl tolb. b 13 petuod^, nntl 
it is Nought how much 1 roll is worth; we put Hrliitrarily tluil one roU i£ worth li 
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!$ulcio; tbi'n-foTP UMl jiainHy unp liundmlwrij^t. will Iw unirth by the »auu‘ 
njfp 1011 srildi, pauiely 5 pouinU: bm iMv-aipte tlw^ pric**- fif ffl»* huiidrnJwiciight 
is 13 pounds, the firrt fatic poKitH>n yickla ft, fljul it liiffi-Pi from the true mlwf 
b^’ 8 pouittbf, nmiHdy tbe diffenuKT bi^tweeii the 5 pounils and tlie L3 pounds, 
Wlirnre for the prke of one roll we put 2, nainely 1 soldo »i<^re than the ftrst 
position; liy the himdredwiu^it nilit it will be ^'orth 2011 fitddi, nniiiely 10 pounds; 
and this \7Lliie similarly in false, and falls short of the tnie \aJne by 3 pounds, 
namely the iliflereiire between the 10 ptiurkls oinl the 13 faHUids. And ndth iIh? 
first poaitiiin we fieJl short of the trtu' vtdue liy 8 pouDdx, the »(*euad 3 pouttdx^ 
Therefore w'ilh the dllference betwsni the first {lOsdlJuQ and the Netx>iMl, namely 
1 ^Kdrflu, wv Apprrjoiinudeii the true x'aluc more rkinety by ft pounds, namely the 
differeuee frtiitn 8 to 13 pounrLs^ and the appruKirnAtioti falls sjioft b>' 3 iwundat 
therefore you say: for the 12 denari that 1 addetl to the price of one roth 1 
approAcluHl ttic price of the hundredntSKht more cloMely by 5 [KJUnds: therefore 
what shall I luld to tlu! price of itu^ isaine roll in oriler to ilerri^ase the itilTereiice 
of 3 pemnds that result etl from thf.* seruiid position to the true price of I be same 
hiijjdnslwei|dit? ^'ou therefore multiply the extrtrme numbers, and divitle by 
the aiiddle ow, na we demonatrnU'd in ibe Etw metbLMl ami similar uietlKKis. 
nanudy the 13 by the 3^ uiui >t>ii divide by* the ft vrhich bt tije tukjdle numlier; 
the qUotimt ia denari which is added to the 3 soldi which were put in the 
Second potritkmT will have 2 soldi luid ^7 <Jenan for tiie price of onr^ loU 
[2j; indeeil tht“w» two pi^isitioiLM wert* tfuialler thiui tin? tnte ar> 5 unvrm, TlaTi’hirtf 
we now prc>p*j«e that they are imth grenUT; ttanrefore it U put arbitrarily that 

1 roll b w^jrtli 1 stddi; by rule, tme huti^lrodwvlglit b worth 2(1 t^nitnls. nnmely 
7 pounds more than it should t>e; tlMueh>re I Ills is ozke fal-se (Hjtsition; ttiercEbre 
3 soldi b< pul in the secoiHl poedtion for the price of the mil, namely 12 ilenari 
lc*SB than ill ihc find pusitioii: by the rule one hundredweight |p3ll1| is worth 1ft 
potRKls, namely 2 {rouiais more thjui it sbmihl 1#. And this simitarly hitse. 
And fca^ the 12 denari tliat we decreaW in tin' secmnl pcMitiou, the price of one 
ruf] wv itecreased ft i>om»U^ naiuely tkie dith^r^'ilct^ between thtr 7 (KUuifb and the 

2 pounds; then' n'liihiiLS the two iKMiiirlN; from whicti to apimiximnte. VVheiHf 
yx»i say: for the 12 <1eiiari that I dtx‘r«''iutpd the prke of oin' mil I upEiroxinuiteil 
more cloeely to the true \'»ilue by 5 ixamds; I shall thert'fore detTcase from the 
second txifutkm, tin* 2 imuiHls: jou thtueftire multiply tin* I'xtn.'MU'u. uanicdy the 
12 and tlie 2, ami you divkle by the middh'. namtdy by the 5; tlw' tiuorient 
will be |4 denari which siihtrai"t*^l ftotti the 3 etoldi of the sUH'rind position will 
similarly leave 2 i«iWi awl denari far the price of the roK. Al*«) wlien otk,‘ 
posjtjon is RTcater and the otlrer ii? kss, tljm we pul for the price of the roll 3 
soldi: hy the rule tine hiintlredw'Tdght m worth 15 jxHuids, niiniely 2 iKamtls more 
ituin it shouki be, and wi* put in the sck'U'UiI poaitinn 2 soltfi for tlv price uf the 
rufi; b>' the ruk* Cjne hujidiedweight, b wtJTfh 1(1 poutidii wluch ut 3 lens than it 
should be: tlien'forr for iJie 12 denari thni wr reduced in tin- second jiotijlion 
we reduced 2 pounds which inis tlu' ejcctsj in the first piiyitioii ami 3 poumlH 
w'hich in tlw sccoikI ptwiikm was iht sborihilh therefore for the 12 denari we 
drcTPimeil 5 isainils frtun the first to the iwttjiid position, with 2 pounrhi only 
left for the smaller, ur wv lucreaM' ft jiouufls from the inwfUid (Hiaitiun to tluf 
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finn, with only 3 iMimids 3pff for the iiMreiue^ tlwHore thm ™u cm know in 
in-o wa)*?;: first imlwi >diii .say: fw the L2 dfnari tfuit w ihxrrctuird from the 
first pusitioc we dn reftjwd tti4' \^i]e S pounds. What stud] we ik'^CTeatv from tfa# 
same so ifiat we lietreasi^ an amount of 2 [wunds? Vbu muhiply the 12 by tlie 2^ 
and ycrti divide b>' the 5; tlw‘ quotkiit will be j1 denah which sitbtTftctP<i from 
the 3 soldi of the first position lea\TS 2 soldi and dcnnri for the price of one 
roll. Or you ssj" for the 12 deiuiri thnt t increased from the serotid ptjsitioii to 
the first, 1 incretysed 5 t^junds. What shaU I iucrcasu ovlt ihe second potdtiun 
in order that it is iucresyied 3 pounds? You therefore multiply the 12 tiy the 3, 
mill >T>ij divide tiy tike fi: thi' qiKitient will be j|7 denari which is added lu the 

2 soldi of the second position; you will similarly ha^'c 2 soldi and |T dcnaxi for 
the price of the roll- 

There » indccHi aiiotlwT elcliatayiri inetliod which is calltHl (he augi»enle<i 
and diminished nietlkc^al in which the errors are put below their positions; the 
first eittir \& mtilti]d}ed by the second poidtion, and the kwcqnd error is multiplied 
by the first positimi. Ami if both I lie errors are minus. <ir laHb we plus, the lesser 
product is subtracted fmtn the nfotepaid grtfater pnaiucl. and tin* difFerence is 
divided by' tfie difference of the c^trcirs, and thus ihe sulutimi of tlie prolilem 
is fnutid: and if one tif the nrurs bt plus, and tlie other is tninua^ tbrn theit 
prcKlucts tire wUltsl roficttier^ mid the sum is divided by tlw* sum of their errois 
l3|- For OKHnipU', wk* put alxivt^ the prii^xirtion of one roll to be 1 soldo with 
whU'h WTf erreil l)y iiiiruiK S {Kiundsi tliereforv you put the fallow the 1, and 
you will ncHe iiduns above the iS* iis it is minus; next becaust' w^e put 2 soldi in 
the secoid position fur llw price <if the saine roll, and we erml then by' minus 

3 pautidM. >t>u pul tlif 2 soldi before thi‘ first tK^tioii, and liek/w tliis you put 
tiH' error^ namely llie 3 {loiitHhi. iibcA^> whidi jhhi w'ill n<4e again minitH art it bi 
Again deficient, and >tni will muhiply llw two soldi by tlie number of the firiit 
error; ihiw wdll be 16 ooldL oikd you multiply tlie I soldo by the second error; 
tlkerc will be 3 soldi. 

Ami bentujw* Uilh cnors were minus .vou subtract tlie lei«arr proilurt from 
tiii* greater, namely the 3 from the Ifi leaving 13 "ioldi wJitrh is fLh'idefl by the 
error difinrence, rnutirly liy the 5, yielding |2 soldi* as we found abo\'e. A^oin mh 
we dhl abtatf when w fouml both enwB jdus. w^e pul I soldi in the first [XMtiim, 
and wi' ertfti Iw plus 7 iiotimhi. and wr put 3 midi in the second pomtictn. niid 
ve erreii again by pliw^ 2 iKJumSs, as in ip320] this other oliv'ious lllualratkiii. 
Hicrffiav >^ai will multiply tlie iwcotul position by the inimlxT of the find ernjr, 
UH4l>e|y by tla' 3; tla^ w'dl he !;^1 rtrikli« atid you multiply the 2 hj' (be 4; 
wUl lie 8 soldi, and bwattue both errora were plus, wu divide llie dUfetvnce of 
the prcsliicts by the diffm'iice in the cirorH, namely the L3 Ijy the 5* and vtiu 
will have tdmilarly ^2 !«ihli. Again when we made the first of lh<‘m defirtent, 
and the other excessive, we put tjie prkx' of one roll in the first positkui to be 2 
aoidj. and 3 soldi ill tln' second, the first error was minua 3. and the second 
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plus 2, iw is displavvd in the other ill list tut ion. Therefore you w'}|:l multiply tlie 
3 by the 3. and (be 2 by (hr 2; there w'ilJ be 9 ^Idi and 4 <toUb whicb yim. luJd 
tpgethfT OH one of tlx' (^rrors is miiiuti and tiu' otlurr k fiins; tlierv will be 13 soldi 
which >TJU divide by the Himi tif tlir emirs that in 5: the qiiotieut will KimUbirlr 
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be jiiokli, mid tbili is 2 soldi mul ^7 denari, eis wt? found above. 

ll hn now drith Hist rat how thu n^Kiilts [4], ^uu rjike ,nA. as the nn- 
Icmraii number, nnineiv the true sulutiuii to some prTjblnin tliat tan be sidved 
by elduitayiJi; froiii this is taken the kiuj^^n imnber *aq, tiF the Hrst r>t^itioti, 
for yrhich the error is the number tntinis and far the H^xind poeition the 
nniitbcr .ttd., sitnilarK' kjK^w'u. is taken again from the umnlwr ,q6h.; tiie crn>r is 
the niiinlter .z^.^ similarly minus, and tlniH eaidi of ihe numbt'irs *ez, and . 12 . are 
kuuiA^ti. Therefore the tijlTeretiee betwism iKiih errors, iiainely tlw uumtHT rCi. Lh 
knnwiii similarly the uiimber .gd. which is the djffetenee la'tieet'n iioth j^KkNitiotis 
is knoW'n. aa the pewition iinmbrrH. luiiiiely .ajj. ami ,uf/. are knoW'ii. but the 
aumbt-r ,bd. reniaipfl unknown, as the totaJ rfiL is unkmiwii: it tuusl therefore 
be that if the problem is to bi' solved by elchAla>THt then tiA the known . rf. is to 
the known , 12 .^ so is the kiaiwn to rhe tinknowu .ab. Therefore areording 
to the first njethtal we multiplied the ,IJ. fa' .gd.^ and w^' di^ldetl by the .ri.^ 
namely wq multiplied the second errta by the 4[UtFcreiice of ihe ^Kisithins, and 
we luul tlie known Dumber ,db. that we iuJ[l€M;i to the second pusitioti, iiamely 
to the .dd., ami thus w^e hitd the kno'n'u nanlhcT liumi'ly thi' solutirm to 
the poMsf proldem. Dui according to the othr^ nw^thtHl we inultipfy the first 
error by the •fecund position, nainely the if;, by the ^uef,* and wit subtriu^t the 
product of tht‘ «eroiid error tn-’ the first jHJsitkai, namdy the numbtT , 1 ;. by the 
mimlKT and we dinde the residue by tlie nuttdier .ri., and we have the 
entire uuinljer .ah., and this biTanKi^ jls ilje i]iini.lM'r .cz, is Jimltipliisi by 

the iiunilaT .ad.^ the numbers .ri. and . 12 , ure mnliiplied by the nmniK’:r .ad.; 
but as the number . 12 . is luultiptied by the muiiLx'r .ad., the tunnla^r - 12 . b 
multiplied liy the iiuiniH'ni .ug. ajiil .gd.; tlM^relbre tlw i]iuiiil>er .r 2 , is jnuhipLleii 
by the numlier ,ad.; IIm^ nimdH>r ,fi. in lauhiplieirl by the mimlazr .ud., and the 
uumlier , 12 , by the iiumljers ,ag. an<l .fld.,, but the priKlurt . 12 . tiuies .^d. b 
etjuai to the prcalurt ,irn limes ,db.i iherefore as .ei, in to , 12 ,, so in ,ffd. to .d6. 
TliiTefore as ^ez* is nmltlpliod by .ad., tJicui .cf, \» multiplicii by the iiumlierH 
.ud, and .rf6*, tliat b by tlie entire uuml>er and the niiiiiber .tj. Ijy the 
nutnlan' .ag. Wheiire if from the pitMluct of the nmnl>erji ,ei. anci ,ad.^ njuneJy 
the first error by the second positiuUi Is Nubtrat^te^l the prtNluct of the ltUlil^>ertf 
. 12 . and -u^.., uaniely the s^oml error b)' the first pcMiihjti, therr rr'inaiiLN the 
product of lla^ numlam .ci. and .uA., and if the ptixluct i& dj^nderd liy^ the iHamc 
.er.. namely by the dllference in the errors, imdmibtcsily it is nefcsatiry tliat the* 
tiumlMiT .alb. riTSidt, w'hich hac.! to l>e shown. 

Again let the unknown number ,ab, l>e the true snhition of .suinc [>rol>!em 
which ciui be nuKvcI tj\' elchatu^'in^ and let tine nniidie.r .a/, be the first p<i 4 ^itiori, 
and the uiiiuber .oe. be the sef'oud^ and liolli positioiis he greater than 

the mniiber .aft.; therefore tfa* ert4*cH will Ih* phis, and let the nmiitHT *gi- In* 
the error from the firsH iKusitkiu and .tjk. the error from the iseeund. It must 
therefore be tluit art ,iit. is to .kg,, so Ls the know'u ,e/, to the ijuktiowiii ,eb, 
Tln^ndore as alsjivf in tla^ first metliiHl we mnltipjy lIK' ^kg^:, nouH-Jy tht‘ meund 
errors by the namely by the difference hi pi^itkins, ami we divide 
sum by the niunlier -tk., namely fw' tire difference in citotb. and wi- have tlie 
DUmlaT .bf. which wesubtraii from .uc.^ zianiely from tlN^sisurid jHisitkin, and 
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tb?n? rclHniru^ dumlwr .d5.; but nfi^jrdJiig to chf uthcir inttbod we muLtipLy 
the number .jt- by ibe mimljer .ae.^ tiaiiiely the finrt erruf li>' tlie Kwoiid 
position. Aud we sul^tract the product of the numbers and .a/,+ luimely 
the <)ecicJiiiH error auil the hr^l ixHdtiuii, hjuI that which reaialnn we divide by 
the niindMT ijnjjiely by the difference in errorsj, and we ^imihiriy haw tlie 
numl>er known which vriis nukncra'nn atu] this bi bocuusc when tint nuiub^’r 
.gi. is muJiiplietJ by the number .Ac., tuunely tlie first error b>' tlie eKCond 
pCHUtiom tiie^ii ttie uumbers .gk. utid .kt. 4ire niultipliL-r) hy tlse tiujtU>er .ifr^, 
but when the nuinlxr .ib. is innltipliiyJ by the rmintsT .ar.^ tlK*n the iiumhtT 
.jtt. U mtdtiplied by tlie tiumbers .ub. juid .be. .\nd the prudutt of .ki. nnd 
pbc. is criuaJ to the proditet of .gk. and {ei .dr. w to .kg.^ M is ./r. to 
,rb.; tltejrefote as tbr^ uumi>er is multiplied h>' the mmiber *ae.^ the number 
.gk. is multiplied b^' the numbers <ae.. and that is the entire number *aj*, 
and the niunber .Jri. is multiplied by' the number .nfi. llierefbre if from the 
product of .gt. and .ae., tiotuely from tltt‘ first error and the stx-oiid [Kjtdlion, 
is suhlracteil the product of ^gk. And iiAJtiely the second error nml the 
first poetic iun, there will rciuAin the product of the iiuinbcTS nnd .nh.^ luid 
ihi* product,, wheu diviiled by .kt.. namely by the diffcreticit' in errors, results 
In nniiilicr namely the solution Co the problem, aial Clips I wishf*d to 
demons crate. 

Agiun ilie numlKT -ui^. hi taken mikacmui aiul to be the solmkai to some 
prublerii thutf cim 1 h^ soltt?d Ijy' elchiitaym, lUid from it U token tfie known 
iiumiKr .ag. for tlic first position for whicti the error Is the numliet mlniLS .^z.. 
and for tlie second position Is Imrl the ktmwti nurnber .fiti. which Is greater than 
the numlar .aA. and for wdiich the error in the number .fii. If thc^ problem is 
able tt> be soh'ed t>y ebdiataynif then it must lie tliat as .gd. is to m hi 
.cL to .ei.T that is ak the differeitce betw^-eti the positkuis La to the dlffcretuv 
bcUweeii tlie first ptKUtion and the souglil number^ and so Is the sum of the 
errors to the firwl error. And iw abo\Te w'hen we o|wral«l with the first metliml. 
wp nmki|>lipd the first e4Tor hy the difference in positions, iiHiiieh .ez. b>' ,gd.. 
atid we di\udeii the prwiuci I A" the sum of tlie errors:, nninnly by the mimlier 
.gA., whicti we ddchsl to the first fjoAjtion, nainely to .ag., and the number .uh. 
W'hich WO!! unknowu, is kiiowui. And as .gd. Is to ,hd.^ so is .pt, to .ri. VVe 
tnultipliud .Ci. hy .gd., munely tlie set'oiiil error Irii' the difference in positiuns. 
and we divided the product li>' the timui'M^r .ct., nameJy 1 j^' the sum of the errors, 
and we hftil .M, w'hirh we subtractt^d from the tiuiniicr namely the Ar^ind 
[insition. and there remaiinvl the numiMT ,nb.^ namely the Holuibni aIaj by iIh" 
second nietbod we miiltipikd the first t^mr bt' tlu^secxjtid positkui, auinely .r£, 
by .od, and the second mtir liv" thi? litat jHieition, namely .ri. by .ag.; we adiletli 
tile [>roduets ami we dividtal their sum hy the siuu of tlie errors, imitiely In- .en. 
and WT Imd the sought solution, uamcly the mimber .ttb., and this w’os done 
brcAuse w'hen the imniber i.s nmltipjjia] by the nuail>er .ud.. then .c;. is 
mnltiphed \yy |p322| the mimlH^rs .ag. puid tbcsic prcHiiirts, wiien mkh'd lo 
tlie product of .;p. and .ug., yield the pnxiurts of the numbers .i-j. and ,ii. by 
tln^ umiilrer .izg. ami thif product of and *gd. Rut The Hum of the prcMbirt 
of .ez. and .ag. and the product of .li. lUid ,i 2 g. is rquaj to tlie product of the 
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entire .n. by the tiiiniber therefore tn^hea is mullipUed by ^ad. said 
.It. iii multiplied by .ag., dien .e*. is muJliplied by and is multiplied 
by .gd. But the product of and .gd^ is a* mudi iih tlie prcKluct of -ti. aaid 
betiamie aa & to .ze* 9o is *dg* to When ,cz. is multiplied b^'' .ad., 
and .xi. b multiplied by .ag*. then »«. b multipliecl by the numbers *ag. and 
-pb., that b the eutite uuuiiKT .of).; therefore when is multipHed by .ad-, 
that b the fioiit error by the second position, and is muLtipliod by .ag., that 
is the second error by the first jx)sition, then the sum of their products is four 
times the product of the uuudM-r .ei. by the number therefore when llieir 
sum is divided by .ei. which b the sjuin of the ororSt there resiults the 
number which had to be shown: this therefore demonstrated it remains to 
show' Ihjw the pot>ittoas must be put and the errors found in diverse problems^ 
and so that this is clearly demonstrated this chapter is separated into two parts. 
In the first t idiall show how' to sujve some of the pmbleiiii> that are sol^^ed by' the 
first lEkethuds in the precHiing cliaptets. lii the secoud the solution of certain 
other problems is treated^ noihiiig of whidi was montiotted before in this book. 

Hrre Brgin^ Part Onc- 


awttrtif 


I 


i 


:i 



jlm/T 

frrwtrr 

10 


A Ct^rtolQ man liad money that was with 3 ounces of siJveri and another 
money that w‘iu> with fi otuu'es, and be wished to make these into 15 poujids of 
money that is with 5 iuid it is bought how much of each money must, be 

put into the aforesaid aikn' Btx'anse in a pijimd of the money that he wished 
to make there fiad to be 5 ounces of siUTr, there hud lo be in IS {>ounds fifteen 
tunes aa moDv in que pound, uiinu-'ly TS ovniceti wrbitdi is kept aaide: you pul 
arbitrarily of the lesser money so that ther<]^ lue in tlie mixtime 3 pounds wiikb 
contain 9 ounces of silver. Truly the remaining 12 pountb that are the difference 
betw'een the three and the 15 rMnirKls you put from the greater money in whidl 
there are 72 ouneen of dlwr. I’Iu^mj added to the found 9 ounces yield 81 ounces 
of silver in the alloy whicfi exceeds 6 ounces: as this should be only 75 we thus 
erred by plus 6 ounces; therefore you put in the second position 4 jxrunds of the 
lesser mouey, namely 1 (Kjutid iiiotre than in the first posit ion: in the 4 pounds 
there are 12 ounces. Thily in the reittaining If pounds that are the difference 
between the 4 mid the X5 there mr Ofi ounces of silver which added to the 12 
ouiiueti of siKer that are in the 4 pounds of the lesser money make 78 ouncisi of 
silver in the enlirf alloy'. This extx'erls hy 3 ounces ns there sliuuld be only 75^ 
and thus we theu erred by’ phis 3 oimccs. Indeed the value from the first poeaition 
is excessive by fi oimoes. and the sivoud by 3; therefore for the I pound thai wt' 
increased the lesser muaey in the si^cond position, wt approached more closefy 
the true value by 3 ounces, namely the differunce betweeu the 6 ounces and tlie 3 
ounces that are for the second position: therefore according to the first method 
you SAy\ For the one pound that 1 increa!»ed in the second position I approached 
more clo«dy to die true value by' 3 ounce!!: how mudj shall t increase the second 
potbJtion so that 1 approximaU' more closely b^' another 3 ounces? You therefore 
multiply' the 1 by the 3, and you divide by the 3; the quotient is 1 pound which 
added to the 4 pounds of the second position makra 5 pounds, and this much 
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tie batl ui put iti of |p323| the iMtef iikoia>>'. Truly the remaining, natneiy tlu* 
fO tHMinds. i» the greater money; bctwivn Ixith nifJiiies there are 76 04irK^ of 
Nih'er, as there NhuiJd lie. 


Again a rertain ituin hai« money in which there are 2 pu&ceat oj" sitvw per 
pound, ami a motxn' in whidi there ore 3 Eunices of ailvTT per poiicidi, and a 
money in which there are 6 ounces of tfllviT per poiuici. and a money in which 
there are 7 outices of silver per pound, ami he a'ishe^i from thraie four rnook'a to 
mix 20 pounds with J4 ounces per pound; yxai fin^t multiply the 20 pounds by 
the ^4 ounces, ami yoti will haw 90 ounces that must be in the 20 pounds; next 
)*ou put into tlie aCurewritten mixture as much as ytm wish of the least money; 
wr put it at 4 pouiuls iti which there are 8 ounces of silver, and vom subirart 
the -1 |.v)unds from the 20 |H>ujKla, and the 8 i>u]ices from the abovwrttieti 90 
ounces which wUl leave 10 poumln for the alloy of tlie other three motues in 
whkli tl»ere must l>e 82 ^uincwi of silvcTt lumicjy 8 Ir« than the 90 ounces; after 
this ycfti put into the mixture freely of the greatest money, we say 1 pound in 
which tiiere are 7 ounces of siU'er lea^nnK 15 pounds of the other two inotiiEv for 
a mixture with 75 ounces of sllwr l>etieeeti them both^ that is with ounces cd 
sLlwf JWT pouiwh aivl the alloy ih famiisl using ekhatayui as in the preceding 
problem: you will tiiHl the mixture bj‘ the second melhifd; if you multiply the 
first error by tlie Nts'und position, namely the G hy the 1 pounds, ajid fruin this 
product timt is 24. jon will subtract the prtsluct of the .second emir by the hrst 
position, namely the 9, tind the nairudy 15, you will divide In- the 

difference of the errjrH, that ia 3, the quotient mil similarly be 5 fionnils of tlie 
Iwaer money. The remaining 10 pounds contains the greater, as aif said befure. 


ounces 


ounces 


pounds 


tittnets 


pounds 


ounce# 


A'ofa&fe Probiem on a It'orjtcr, 


A certain ^wker recei\wl 7 bezants per month if he worktsb and if he dki 
not work be had to pay 4 bezants per month to the foreroajj: for whatc^'cr he 
worked or dkl not work lie recettod at tlie ewl of the month 1 beaant fiom the 
foreman: it is nought how many days of tlie month he worked. Ituleed you put 
it that lie worked 2U days, and that in the reuiaiaiag LU da>*ii be did not work. 
Wlu'tKx- for the 20 day^ he had to receive two thinia of 7 bezants, namely ^1 
bexaiits, aa 20 da>^ are | i>{ uh month, and fur iIh^ LO flays in wdikh he 

did not wtirk he had to refund to tlie ftireman bezant, tiaiiiLdy a third part 
of 4 l>e3cantK; these iM’znnts ^iubtrarterl from the bexants gain leave fi?r 
the protit 13 liczants which slmuld Ix^ L bezant, nanxly that w'hii4i was tLx' 
profit. Wixmre in th» first position we erred by plus ^2 Ixzants, 'nwrefore you 
ivilJ change to another position in which ymi put it arbitrarily that he works 16 
days, naubdy 5 less than in tlie first poedliun, and there will remain another 16 
days in which he does not work. Whnicr for the 15 daj-s in wbicli lie wv^ks he 
must, have ^3 bezants, iiiuuely htdf of the 7 liezants, aa the 15 ilaya are half of 
one month, and fix the remaining 15 da>^ tn which lie diim not work he tiiusi 
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jMiy 2 t h<tic?fot<? he tmiiit r«fiw I he ainoijul; |l bejiuu.s; tlirrnfurr in 

xbiK lic^-uiid puttjtiuii ibc mcrroJif b | Imt/wii.. mid in the fim tlw U ^2 

Iwzaiits. TlieiTforr if >tou wjjih to opernte hy the seowid tnettirnl, yuii ttiiiliiply 
the first error \jy the wToiiii ptwition, iiajurlv tiw? trt' the 15; iJn?re will be 
35 dAva SiiniLarlv )rvu iiiulttply the second ermr b>^ the fin^t (Hwittuu, rinxiK-ly 
the ^ the 2th there will be It) dike's wlikh rau sulitrnet frojii like 35 
25 dAV'iS which yuu divide b%‘ the |l, nnuiely the erttir ^lifferepcf wiiicji in the 
fliffpTciiLV Ijetwwii the ^ anri the |2; the quotient will -jjl'J dftJkTi jp^l2'lj in 
which ho workedf thb you subtmrt froui tlio ^K) dayif, unnioly tlio month^ k'n^ing 
ijn\i* m w'hich lu: did not work. And thus you r«n hoJ\o fdl the prohloins 
of t lie eU*\tmth eluLpter by elchAtriyiiL 

fJri a I'rrr. 

llwTe b a tree | ^ of w'hidi lira utiderground. and above tin' Ermmd there 
are 20 cubits of it. Indc!ed yw put for the length of tlie trie some nuinlver 
arbltrimly; you i^ui put any number; |iuwe\i‘r yon kIiouM consider in onler rluii 
W'hfitever you put | ^ of it will tw? inte^nl. And thb satiH? thing yon know ftir 
all (KwitioilM of aU pniblejm: vnii put alwaiTJ i» any probleru nuiidn^rs m tlmt nil 
fractionnl ports are fonint to be imegToJ. We sludl demonstratf this in putting 
tlir numbers in tin* follofwiiig prtiblems. Yun therekire put it that the tntr b 
of length twcl^ie niblts^ tif w’tud) | | of it Ut uridergrcmnd, muneiy 7 cubits; 
tbrtr remnill atnA'e the RTOUnd 5 enbits that .should be 2f); therefore for Ihk 
posit km wv deviate frijtu the true nUue by 15 cubitsr ilu!xi‘Jore in (Ite stHxmd 
iKJtdtkm you pul 21 cubits for tike kuigth of the jiiijiady 12 eiibite nuire than 
in the tinrt imwiiion, hVom this ytiu subtrikl ^ 5 td" it, namely L4, wbi< h are 
umb^grt-kUiKl leaving 10 cubJls aliovc the ground whicii ebould lie 20; the time 
value hi 1(1 mbits liaiger. Iiufeed in tlh* firtu pijeiitioii ihi* true value was kmg hy 
15 cufkitH. ill the aeetmit 10; tluTi'fbrt' for the \2 cubits thiJlt wm iiicreaNeil in tin* 
MKotul (Mjsilioti wv approHclktsi closer by 5 cubits, and we Appnnximutcsi with 

_ 10 ['uhits. Therefore ytiii will multiply the 10 by tUe 12. mid you divide by the 

tuMti* *y; ihe qiuHienl will be 24 mbits which jmij add to tlie 24 cubits of the second 

** imsitkin yiekling id cubits fur tlw^ kmgth of tlie entire tree. You (lUi iiKbx*d 

■ 

^ write [iropurtkioM fur siiujlar pitiblems occontlizu; to tbe met hud of negotiation 

lU :M. j thiit we dmionstrjited in the eighth rhd|)ler; in order that %mti kn<fw bett(?r what 

' inimbers to multiply omf hy wliat vuu mujrl divide, w\' offer this rjuiiitple. ^'ou 
put in one line the 12 cubits by which we increased tlie ksigtli of ibe iret.' in the 
iii4*ci>i)d poaitHm, and the 5 cnbiL^ by which the 12 cubits approxlrnatiFd the true 
value, and the 10 rnbits that renuuiLs an the appro*hiiation you put ijeluw^ the 
5 cubits, natively the appruiciiiintion below the apprrixirnatkHi so that rumiLar 
things are bi^Jow' .diiiilar thing, am is uhiwii bene. Wbeiire it Is knuiiui ttmt yon 
must rnnhiply the 12 hy the 10 tiecauae tliey an? diagonally i>pposite, and vtm 
mij-*<t divide b>’ itu! 5, an wi* said bt'f-nrci; aiiil wv always put in that whicli folkiwn 
tlw |>roportiur» in this manner so tliai you cannot deviate in the linding of the 
triM^ vnlue. 
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On a Man Rflaintd m Serrice* 


A c'ertHiri nuin retHixiect » certiiin at her iium in s<‘rvi^■^* to wboiii lie inii^t giw 
evit^’ iiianlh tbm‘ iwmbens^ ojic of whb:h w in order greater tluui the other 2^ 
and ill nilditioii IQ rlniiArl for gratuity; when he laboreii Sda)*;* the roreumn gave 
him fudf of the first nnuibert a third of the yecotid. and a foimb of the third, 
and thus it eorrertLy niolved^ It ts sought what weitr the numbers; stri\¥ 
indeed to put three niinibers in order for which one is greater thnii the other 
2, and m that ytm t-an divide the first iiitegraily 2* the secouti lij' 3, imd 
itie third -}, according to the fractkins the h»remnn Used., And there are Ifi, 
16t arid 30« and >tiu lake lialf of tln^ first uundicr, Jiainely tlw atid ii third of 
t)ie siecund. namely 6^ and u fourth of tbt^ thirds namely and }tiu add them 
together; llien' «ill be 19 denari, JUid he receU-i.d this many if 16. 18, mwl 2(1 
were the uumliers that the foreinnn proiiibefl to give them; therefore you see 
how niany denaii occur for the three numtiers; luitj 10 denari in the G day?: it b 
seen thus: beraiwe the ti days are nue fifth part of a month you take one fifth 
of t>l which is the sum of the Ill] nuiniiers: [p325| the cpH>tieiit will be |l2 for 
which wp hail 19 demari* and thus we erred in the v^hie at tJie fir^t position 
with pins j[0, that m with 31 fifths; therefore tl>e wcomi pasition in pul smalltT; 
jrju stri^T to put three other numliers airanged so that one is greater than the 
other two: aud there will lx; 1. 6. and 8; next you take half the fust numbtu, 
namely 2, a third of ilie ^lecotl(L nniricTv 2. and a fourth of the third, niiniely 
2, And there will lie G, and this rnfUiy he reeeited for a fifth fxul of 28 which b 
tlw sum of 1. 8t fi. und lO; muL a fifth inirt is |5 wliieh ^ttihttactihl fToiu the G 
leaver plus 5 fi>r the seconrl mror. 'I’hitefore you multiply the 31. luunely tljc 
first error, bj' 4, iiajiiely the first niiiulter of the second pcisitiuii; fiiere will 
be 121, Aihtl >t>u ntuUlply the 2 for llte secuttcj error by tlie Ifi, nmiiely the 
first miinlier of the first position; there will lx: 32 whkii subtracted from 121 
leaves 92, ami thus y-ou divide by tli£» error difference, namely by the 29 that b 
31 lutnius 2. and you will hftVTp ^3 for the first mimher. Therefore the stectmd b 
^5. the thir<l ^7, 


29 


ierrrafft 

ig 







Jirst ntiuihr.r 



3ef‘ond 


ihird 

Ay 


On Two A/('ll /Jeaurf. 


Two mrm ha^-e denari^ the first of whom asks for 7 fnmi the bUft^uid. and 
profKKies to havT five times as many as the second* .And the second Jisks for 
5 frcKii iIh" first, luid propfises to liave seven times majiy as lIk' first. It is 
sought Imw' inany deuari each hits; inrleed you put It that the first has 8 to whidi 
is addeil the 7 that \w aakevi of tlx* s<^‘OU<l inuklttg 15, and ilie 15 must he fiw 
times Its majiiy clenati aa remAiii Ci>r the sufCond; llierefore the Ncx'^md is left w'ith 
3 after gising 7 deniiri to the therefore it miiat bi» tJjAt he had ID; when 
he takes the 5 denari from the firHt who has 8, the secoml will have l5t suid 
the first will lx* left with 3; the 15 shaiilcl lie 21, namely si.*j)tuple iJie 3 denari 
which reiuiuji for the first man; therefore in the |.>uf^itiuii the sieeond man luis 
fi denari Icjw lhan be should: tlien'fort' you put in the secemd prjMitian anotlx-r 
sudi iiumlx^r to which wheu the 7 ihmari are mIdeiL inukt^ a miiuber which b 
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iiLtvgnilly fli\'isiibJo by 5» add cherf 13 ihAt In 5 more thiiii tlw first jiKwitkin: 
to thb Is added the 1 denari %^hif Ji lie t^xik Train the EjeetHid; then* will be 20; 
H fifth djuuhIv must reniniii for i1m.‘ M'Coiid to w^bicb htf nddril the 7 

dmari w'hk-h tie to tlie first >'iplrlicijt 11 for the deta.iu'i of the iiiaiiH 

to it are added 5 dimari which he tiiok frinn the first w'lio hiei 13^ ^md fur the 
first will remain 8. juhI tlie stHond will l^avT: Ifi; this Ifi ktimild lie luutiely 
septuple tlw" 8 denari wliichi reinaiii for the first nituir Whence in the seeutid 
positkifi iIm' second has 40 kws than lu* sliould, and iHH'ause the first position 
wan closer to the true value than the sectiuil you innke the aerund (lusition first 
and the first poeatkin second in firiieT that (he secoiul fiusitioii is alsa>Ti closier 
to the trae vnJla^ and then in the fifTt {xxtttkni the secund will hiiit'e 40 krss than 
he should, and in the seccsid position fi less: therefore ivhen 1 rcil«ct?d to the 
-second p<jdtkm hy I approxiniHtwl iiKire closely the true vnliM' hy 34, and 6 
a the approximationr therefore yoti multiply the ti iw tlie 5, and luu divide by 
the 34^ that is using cati<ellation >t»ij itiultiply 3 by aiirl tliviiie lij’ 17; the 
quotient w^ill be wldcli y’DU subtract from the 8 deruui of the scc^md position 
leaving -j^T denari for the first nmuj; neit in rffder that you tin'll’ the second'll 
deuari^ you add the 7 which the firsl takes feum (lie Nccuud to tln^ -^7; tlwre 
Kill be dotiari. and then to a fifth fHirt of it which |i|l2 you add the 7 
denari; there will be ||9 dtntark and tlie kixmhI had thjfs iiianyv If ytm do not 
kiKiw^ hciw tu take a fifth of (lie iiforewritteii j^l-1 deiuiri^ then I will reach ymu 
biTW tu do It in two ways: !iirh?ed in tiie first way >T)I1 make sewtiteiuithii of tht* 
^11 deiwri, that Is you niultijily tie? M by its nainely by (lie 17, juid 

you add the 2; thtTe will be 2lfl senmterntlis of which you take a fifth; there 
will be [p32G] -l^ seveiitec'Uths wlikh iiuike Or in tlie uiher way, you take 
a fifth of the lU; thetif will be 2. and a fifth of the ^ 1 that remains; yuu maki^ 
scv^mteeutlis: tliere will be 70 of which a fifth part is 14, imd tints yon wdU liAte 
||2 for A fifth part of tlie ^11, aikI thus, yvsj can solw lltn^ pmbli’ins. that are 
in the third rmrt of tlie twelfth chapter liy tla* nlwivrwritten mc-thiifi. 


Ou Four Mrn HTjw fVund u Pur4itr /4/, 


* 




ifirrvaji' 



Pour men haring denari found a piirsc' cif denari; the limt man said that if 
be wuuki lui^e the denari of the purse, titen he would liave twice os many as the 
aeroiid. The MK-ond, if be would liave the purse, then he would haw thn.Yf tiinni 
ati mativ as tlie third, and rlie tbirri, if Ik' wrtiild bavir it, then be wtaild ha^T four 
times us iiuuiv as the fourtli. Tlw kuuth, fi>i’ tlrui^ as nuuiv as llie first; it is 
sought Imjw many deuari each has. Indeed you put it tliat the first has !> ckMiarif 
ai^d tliat tn the purse therre are 2L <k;tLari: iherelore if tfie first has the purse,, 
then in* will luivi? ,3(1. Wlieticc, as lie has dmibk iIk' seioiul, U iniisi lie tliiu the 
serorKl has Iwdf of it, iianuily 15^ to which are jtfhled the ilcimrl of tlie puna\ 
nanudy tin* 21 + making 36 of vrhich a tjiird piirt+ tjamidy 12, the thinl will havi.!; 
as the' faa'ond with the [lurse tiaa triple this, to ihb' is arlrhivl llw* purae malEirig 
33 uf which a fourth partf uamely f the fourth has: haring tlK- puine, munely 
tlie 21, tben" are j 29 dejiari: tliis shoukl he nafnedy ^ptirituple tin- df'-tiari 
of the fijFt inan: iherefon? the fourth iiuui is 4^5 short, namely the diflerfuci' 
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between Ihe J2i> Mitl the -IS: therefore In the secoort jjowitkjti \*ou will augment 
tbc denaji of the purse or derrMya* the denari of the Hint man; we therefore 
nugmetil the denari of the pura*: we put it that in it Ls faiind 27 denari, namely 
ti more than the first pwition whieh aclded to the first man's denari, namely 0,. 
make 36 of whicii haJh namely Ih. tiie second ha^; to lids is added the purm 
making 45, a third |wt of whkfn iiAriiely 15^ the third haa; to this Ls added the 
purse making 42 of w inch a fourth part the fourth has, namely ^ 10; to thin te 
added tiic purse; then,'' will be ^37; denari whieh shouhJ 1>e 45, namoly quintuple 
the lirKt man'K, WIk'h in thia suctmd poedtioti quintuple the fourth ia idvirt |Ti, 
tuunely the difference between the |3T and tiie 45: truly iu the first position 
it ks short j|l5: therefore for tike six that we iiu reascd tiie purse in die second 
position we approach more cJosely tike true value Irj' jk, namely the difference 
between tlw ^ 15 and the j7, an<l there h for the approximation the ^7 deitari: 
therefore >t)u multiply the |7 by the li, and divide hy the |S; at u j^lkown in 
the illustrutkm; the quotient will lie which added to the 27 denari, namely 
to the second position, it will yiehl -^32, mid ihia many w'as found in tlie purse 
if the first in order i hat we have the deuati uf the purse and the men in 

integCTb you multiply tU. purse third denari nf the piirse and the first man b>' 
ill and ymi will tinve 357 dettari fur the pmse, and For the first man ixnt w'ill 
hai-e 99 denari; as the 357 uiiil the 90 hiivt» a I'ujumtui factor, muiiely three, each 
of them is divided by the 3 bo that you have their numheis in smallest integers: 
>t)U must ulw^ays Btrive to do this in lUl similar problems, and thus jxm will ha™ 
119 denari for the purse* and 33 f<ir the first man’s rknari; these addeil together 
make 152 of w^hirb liajf, munely 76, arc ttic sccoiiri iniui's denari; tliese added tu 
tile denari of the purse, iiamely to t Jie 119, make 195 of w^hich a third part is tlic 
denari of tlw thirrl man, niuiMiy 65; to tlirwi are addevi again the denart of the 
purse making 184: a fourth pan of this, iiaiiicly 4G, are the denari of the fourth 
man: to these arc aildis] the dt^nari of the purse making 155 w'hkJi is quintuple 
the denari of the first man. ah must he. 

If for a decrease in the first man’s denari >'ou wish to find the saine, you put 
it tliat thtTC tire [p327| 21 denari in the second {losition for I he found purse, ns 
you put in the first p{)idtioa; and ^ou put it iliat the first man has 7 duiniri, 
uainely 2 denari less than in the first pnedtion which aiided to the tfenari of 
the purse, tiamcly l4i the 21 make 38; half of tlicac* namely 14, tlic Jiecond has; 
th«a* added lu llie detmri of puTwe, nauiply the 21, make 35 of w^hich a 
third, naiDcJy 111* the third lias: to these are adiled the 21; iliere will lie j32 of 
which a fourth, iiniiiA'ly ^8, the fourth tmui has; tiicse adder) lo the 21 make ^29 
whkfi should lie 35, namely quintupfi the 7 de.nari of the fiiTU man, Wliemt" 
the fijurth inuii has |5 denari fewer tluiu he should haw, tiameLy tla* difference 
between the ^29 aad the 35, aid in the first positiori the fourth man had ^15 
fewer; tlierefure for the 2 that we decreased the first's denari, w^ approacbifl 
more ckifsely iIr* true i^iilue by |^9, imriR'Iy llie differefice between the ^15 mid 
the |5, HJid tliete r>'niAin |5; tints \t>u multiply the |5 by the 2, and divide it 
by the |^9; the quotient is 1 denari, w'hich if subtr&rteri frwn llic 7 deiuitt 
will leave |45 denari, and the first iiad thw many. Or if you wish to opcraie 
by the iWcond im'thucl HimUarty reducfi tbi,' errors, muiieiy the |l5 ami the 
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15, naindv jiitit miiltipLy tlw-m by 12, na J2 is thf Icam f otniiion (kiirnuitiator 
of the frnctioiia, you will h^ve niiiius L89 fur thti firM «rrur. uiiil fur tiie 
•H'cond similiirly niiiui«$ 7li. Theivfun* tiie ]>roduct uf Ehe 70 aiicI tj>e luuiicly 
the sefxjtid iiror b}' the firKt pot^itiuti MjU :iubtrurt from the pru<|uct of the first 
erroT by the poeitiott^ afuuely the bj' the 7. And the differenn* you 

divide by tbt^ error diSereuce. iuiikH.'Jy b\* the the quotieul sizaUarly will 
be 1^5 detiAri for the fiTAt iiiAii. Aral if v^ii will whili to obtain the firxt niAti'j^ 
ik'imri iii inicgm* muJiiply the ||3 by the piirt of its fnaetinu, jaunely by 
the IV; there will Iw Uil, and. jtju mnitipjy the 21 deuari, imniely the piirHe, by 
the same 17: there will be 357 bn wii' found above; tlie US oiirf tfw' 357 artr divided 
bj' 3 for the abcmTiTitten rewMjn yieldittg similarly 33 for the first mmi's demiri, 
iuhI 119 for tlie denari of the plirs<% 

On FiVt' Mfifi ir/jo HQUffhf a //orae, 

Fi\e men Imvipf; be^antii wished to buy a btJrst;: the first mmi takes from tlK» 
second half of his bezmits, and thi* second takes froiii die third a third, and the 
third takes from tJie fourth one fourth, and the h^orth takes fmiiii the fifth one 
fifth, iwi the fifth siniilarly lakes From the first om^ dsih id his l>ezimtit. .■\tid 
thiui each of ihent proposTH to bny the horse. It bi aout^ht hon' inany be/Jii]ta 
eairh <d tlw'm hiidt aiid what w^ts tlit‘ price of the borsi^L inileed ytm put it that 
the first fuifl 13 bescantsi. and tJim the horse is worth 21^ tx'j^autN- Therefore the 
ircoiHi will have 14 Ijezants, nanudy double tlie illfferenre in^tween tlie 1.3 ninl 
the 2i0: l>ecaufte of the L-f the first will have half, nuiiR’Iy 7^ that he takes from 
the second, jiuldtHl to fiis 13 bezants; la' wLU have tlie priw of flje Ijorne,. inunely 
30 hezants; for tla^ saizK’ reJiauti i\v third (herefiire will haw 18. namely triple 
the difference tseiween the 14 and the 2tl, and the foiirth will haw 8, ijimiiiy 
ipuulru|>le the differetice betwwjj the 18 and the 2(b ^Jud tfie fifth wiH have C4), 
iiameLv riuintnple the ditferunee helw'een the H mid the 20; if ivhl a sixth 
IMirt of the first man's larzants lo this GO la*7.aniav namely 13, then yon w ill have 
j^C2 bezant.^ 'whitdi should be 20, namely the price of the Inirse, TliCrefore in the 
valuta of the finit fMjaitioii there is an excess of ^12 over tin’ fifth iiiiin^s heznnia. 
Wlwnc*-' one tnust in the second position eitlier clnutiip.* the price of the horse or 
the first man's hcrziints. We change first tliie price of thi* hotsi:^, and wv put it 
t4j be 21t namely 1 larziuit tnore than in tln'^ first position. VMiiiae as thi' first 
has 13 l>e?antH, the w'ill have lb. And therefore^ the third will have 15, 

and till' fourth will have 21, inuiicly 3 more rhim the price of tlic horse. [|hi28j 
Therefore It must l>e that the fifth iniin ha$ a debit Fn.nn which the fourth uian 
takes n filth, that m in order that he will be able to buy the horse au<l [wiy the 
fifth mall 3 larMinta for a fifth part of his detHt: therefore the fifth lias a debit 
of 15 bezants from which are siilitracted hezimts, uairiely n sixth jmrt of 
the first man's Izezaiits Iciiving fur tlx- saun.' fourth man ii debit of ^12 Ixrzaiits; 
therefore for the price of tlie horse he lacka ^12 Ix^zants, mul iiionsrter the prkre 
of the horse Ls in all g33 bezont-s. riieridon^ in tin- first tsisition the fiftli iuhh 
exceeds by ^42 iK^zaiita. In tht^ he fidLs simrt |33 beziuits. Whenct' it 

is kiuiMcn that the price of the bEirse truly is l>oimTfTi txitli pifsitjons, namely 
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betniTti the 2l> aihi tin- 21. 'niPTefrsrf ^vmi jwy: foe the i that I iturew^l the 
prifiL' uf t!ie 1 lii^the fifth man's bc^xants ^•42^ which i-^trcc^iRl Jn 

the hrst |KiHtk>ti. null bezAuts wliidi exnvtl ia the ivmfKl pnnitiQa. thAt is 
Lii the atiHJiuit 76 tliese 1 ndiJ to thf* ^hft p^iutkiii sa that it in mluced 

^12 iM-iutidt*. Or «hit'll I suhtrart from tlie i4<txii]!i:]i p<jKitjoii uto thM the lifth 
l>€!ZA[tt.s iLTp Aii](itierittil b>' ^33 which mlucc him in the i^econd p<Mtto(b. 
lliefcfoff if juu muhipLy the Jj2 !>>■ the 1, iin^J vi^u divide by the 70. it wUl liavc 
t<j Im‘ Uint wlUch yi>ii pick tut^l you mid t» tU' 20 ItezAiilin of the (irtft 
and if ton mutliply the ^33 bexanta by ilte aoroe U and ilivid# by the 70, it 
will have to be tlml which result« uikI ir» iiititrnctfKi fmin the 21 tte^antK of tlie 
apTond (KJNitjoa. And you multiply tlw find enur, luumdy the |l2^ In- ihr 21 of 
the BTcobd p<Mtiiiii. auil th»r iwroivl citdi In' the hnt p<j«iitk7n. mtrndy ihr J33 
by tin* 20» ami you mhl tb«ie prodm tn tlwTP will be |iri73 which >vW 

divide by the sum i>f tlw nimicK' ifv tfcn* 70, and thus ven will have the 

prio* of the hwwc !)>' whK’fiewr rnctliucl vtki wish; this pticr Ui ]^20 bezanta; if 
you wbfh to hnn^ t hm prin* in iiit4!fp'm, tin'll yrKi miilitply iIh.' 20 tiy its Irartiaii, 
naijK'ly tJ)p 70^ and you mid I he 12. Mhi yi>u multiply the G and ndd the I: tliexn 
will \ic !1373, and the htpn^* is worth this itmtp'; tliLTcfuro if >t»u will inultipLy 
the !3 lie-iiiiiis of il>c fiTSt luiin tjy its frartiiiq, imJindy iry ihv^ 70* and ilw* 0> 
>Y)u will the Bmt man's bezants. Hut as 0373 is ijiiegmlly divisible by 13. 
ynn it kiiy the L3t the c^uotkitt will Ih' 721 beiimts for the price uf the 

boTMv ntui >^in muttijily a thirteenth i>f the 13 lavAnta. muiwdy 1. In' tin' 
abovx'wriitrti 70. and hy the 6. atwl ytyn will ba^e 156 for the tpHt manV Ijeziinta. 
WhetHT iIh' Ms-rtnri man has 53IJ lif'ZAfiiSH Ihe ihied 073^ rlie fmirtli 529, tls' Ofth 
tM5. 

And If by a rhoni^e iu tlie hnit nniii yiiu will w^ish to tind the rinnie, >'ou kee() 
ilie 12 whk'h eiinv'ils the fifth umn in the firKt pcjctitinti^ mkI y^iti {Mit it that the 
hfMt lias 12 U'^nt.'i, nniiaHy 1 tluui in tls^ Arst jxiidtloiii; tlum- subtrarttNil 
biMti the prii^ of tla' horse, nArucly 2U, At the HCi:>iKl has dmihtc these, 
uantcly 10; iljeri-fore the third Has 12, and the fourth Imim 32; w he has 12 plus 
Lbe prkt' of tlie iHirm* it iiinst Im^ ihat 12 t>ezants ture a fifth of the debit of the 
lifLh tunn: t l}erefi>te thi' fifth inan has a drlrit of 60 hezaiits: from thcMe 2 bezatibt 
»r%* su1i<rml4^l, iiatnely n idxtii rwii nf Uif firM tiiiu/a liefaiit.i. wdik'h lie *(*^4(8.; 
tb*Te r^’iiutiiiH for him a deMt of Wjuits- thert'fnre in tlr second po«tk4) tin,- 
fifth iiuin lacks TjJij bezants, and exrwbi the price of the bcjrse. namHy in the 
aimiuiit 7@ lie7Ji.iitji; therefore for llie one tlmt we (jeefease in the srooiid pwiliofi 
fin* tbt' fimt itiati, wr Lock kir tbe fifth iitiui 12 bezants* which excectl him in the 
first jHHUtioU and in miditjun be lurks 7A bezants in tlir nerolid iMjetjtkau that Is 
in annaint ^120 hezantA^ therefore yriu Say, Fiir tbe one w-lik-b [ iliiuinislied in 
the set-otici ptiKitinn for tin' first man, the fifth nuui wnx ditninisbed ^120; Imw 
iiuuiy diall 1 liitiiiiimli tlie finl poiutkiu «> that tlie filth inati b diiniiiisheti j427 
5<>u niultijdy tfie • 12 tq- ttu- 1, ami ^>xiu divkle liy thi- ^ L2U, ujmI that wdiirh is 
the quotient >yhi siilitrart from the 13 1k7juiIs of the first |H>sitkiiir [p320j ttie 
iUtfirviKe truly w-itl he the first man's l!*'ziuUs; iiud yuai say; fur tin- oue that 
I iik-n'iMd in tla- st^-und piisitioij. tiv* fifth tiuitis ijezatits incmuicd |l^; li^' 
iiuui.v rdiall I im'reasf' over tfte iohshhI ii>OKition aa that tlie fifth man'ft Ix'zaiits 
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nr** augrtH^tit^vi by tbt* wUirh )t« in rbi* N»<-ond pu$)itkin? Wm 
multiply th^ 78 b>' the L ytiu divicli? hy the j ISi): the qmi^iknL will \ye ^ 
wtikrb tMldedi to the 12 heznnrs in the ^second pusitioii ^ielda ^12 brzHuts for 
t))e anviunt of (he inoira atnl tlie ptine of ttie horse is 20 liezants. 

In order to reduce thc^ (c^ inte^eru mu umitipiy the hrai i]ihi/!i; hn^ritjt b>- the 
721 1 and thus vi|] hav\' 921 fur the huiuiuijt of the hr^t idjui^h b^p^ntH which 
retfutis from chi' rimitiplicatjoti of the 12 Httd the 721 mirl the Hddjtion of the 
■108 that is o^ier the friu-tion, ajid hjr the price of the tiome: t'oii wiU have 1-14217 
heumts; tlw uunilH^ni^ namely 9120 and 1-1^12(7^ rut the>' ba^-o Ui ciKiniKin twi«nty« 
both are divuled hy 20, ataf thin >n>tj will Iuist -150 for the auioimt of the first 
nmji'a bvzmita, and 721 bei^ntii fur the price of the Jn^rse. aa wna fouiid atiovr. 

On q Man If'eni on £?tt9infd^ fo AuC'C'd:. 


A certain man wi^t on bminess to Lik'ca. next to floronre, anti then bttek 
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to PiMi, ajhI he made double in each cily\ and in eatdi city In? ypent 13 denarii, 
and in the eni) nnthinjt was left for him. Et b how mtlrh b' hail nt ibe 

iiesinuiu|(. ^'on imieod put it that he lias 12 denari of which be made double in 
the Hmt tfip^ and ihtih lie hA<L 21 denari fn^m which he i^pent 12 denftn an^J there 
reiuaiiied ha' him anotlwr 12 diiiHii, of thi» he nmeie dtaiblr in the remaining 
two trips ami he spent in each 12 denari; there mnaineii for Inni at the end 12 
ilenari- Therefore in the p<jsitioii I err«l in valiK’ by plm; 12; tlierefore yim put 
it tluLt he hii«i 11 denari from which, Jia lie tiunh- ^Uiuhle in tlie three iri|Ki and 
spent hi eacJi 12 lietiATi, tlafi* mnaiiH'd fur then at the end 4 denari, ruitnely 8 
fewvr thun in the first po^Jtiuii, And thertd^ire thb {Hwitiou ia luo large. W'lvence 
vtMi Hay; hw the 1 which I dicreiiNi^ in the lapiinl [ apprusuinzaed mofCckiHely 
by 8: how' many nhail 1 decrcui^^ agidii no that the appruKuuiatioii is dix-reaHcd 
4 further? You therefore midtiply the 4 Ijv the L and divide by the 8: 
(he guotimt will l>e ^ of ucie denaro; thhi sqiitmctnl from tlie 11 dtuiari leaves 
I Id dviwi for the capital. Or frucii the muhipUcatiou of the dnst efren: by' the 
socoml position, iianudy 132, you sulitrv^l the 48 thnt rf^ulis frotii nmlttplyttig 
tbesecufKl error hy tlir first posit ion leaving 8-1 which dividid by tin- difference 
in enrocft k*a\^ | lO, 

liCt it he |>nn.>aHed that he ii&'i 12 denari with which he miilms the thtfxr 
trifxi, arnl it b» Hr»iiglii how many denari he s^xiit in each trip so that at tin- end 
nothing remains. You put it tiuit the expense is Id denari, ujhI yoxi double the 
three ahovewritten 12, iiiiilitrartijig aJwavK Id denari, an<l th\i^ tlwre vrill remain 
26 denari: tiierehvn? tfa* (vositkiii gives 2G greater tluin the true X'hIikc Wlu'lH'e 
fur the CTptmse you put 11 in the sec-ond potitiun. and when you w'iU ojieFace 
as taught you will tind that theii> will retmtin 19 denari for him, nanieK' 7 
lliAii ihe vnlue of ihe hrttt ptMiiinn Whence you (i«y: for tjM‘ I whith i increased 
ilie expense, 1 appn^icbed the true value uiori' closely by T, How inneh shall E 
iwTeaiap so that I imprcri’e the ap]>rnximat8m of l*J denari which Lh left for the 
second position? You iheripforf^ jiuiltiply thi* 1 by the 19 mill yon divide liy the 
7; ilip rpiotieiit will lie |2 liejiari w-hith added to ttie [[ ilonari in the scrond 
pontion yieldh ^13 ilenari fur the exfiease, and if from the jimdiirt of tlie 26 
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and the 11 yoii Hiibtrart the product of the 19 imd the 10i then 96 b left which 
divkiod b>’ the error difference will ©w similarly the |l3 denari. 


On <3 jl/(in liTicf Investt;tl. 

A certain nwiii invests 30 pounds a year, that is 50 soldi per muiithn and 
uieuiiwhile he borrowed 6 pounds from the house on his invest meDt at laterest 
4 deiinri per [p330] month. It is sought how iiiariy months he will be indebted 
to the house for the 6 pounds and its interest; you put it chat lie is indebted to 
the house for 4 months in whitdi he gi'^’es to the ht»use iQ pounds in investment, 
and the interrriit on the 6 pounds iu the 4 iiKuiths is 8 soldi. Therefore the house 
must receive 6 pounds and 2 soldi iti the 1 tuotiths, and he must give for the 
investinent 19 [mutnls. namely 72 soldi more than he uwc^^ therefore you put in 
the second position that he is indebted to the house Fnr 3 months in which he 
must pay 6 pounds and 6 soldi between the capital and interestt and he must 
give for the inx'estment ^7 pounds, namely 21 snldt more than he Qwra. In the 
first position the ^-alue is plus 72 soMi^ Therefore for the one month that we 
decrease we approocimate more closely by 48 soldi, namely the difference between 
the 72 Soldi and the 24 soldi^ and there remains for us the approidmntton 24 
soldi. Therefore you multiply the 1 by' the 24+ and you divide Iw the 46; the 
quotient will be | of one month rvhtch is subtracted from the 3 months in the 
second [Kisitioii leaving ^2 months, and he is indebtid to tire house for the 6 
pounds this king. For ifxample, the interest an the 6 pounds in the ^2 months 
is 5 soldi which added to the 6 pounds make 6 |:Kmnds and 5 soldi, namely the 
amouiH of the investinem for the i2 moiitlis. and this is what we w'anted. 



fOn a Man iFAu tt'enf on a Ship u*ith Frttght.J 


certain man carTMd on a certain ship as fTcight LI bundles of equal price; he 
ga\‘e the shipmaster 1 bundle of them for the purpofse of the freight charge, and 
the shipmaster retunied to him 14 soldi berause the bundle was worth more 
than the freiglu duirge. Another man whn alwj carried on the same ship IS 
bundles of the same price ga'^’e similarly to the shipmRtftcr for his freight charge 
1 bundle, and the shipmaster refunded to him 6 soldin The price of each humile 
and the freight charge on one bundle are i^iight. You therefore put it that the 
freight diarge on one bundle is 6 soldi. Therefore the first man must give 66 
soldi for the freight charge on his 11 bundles to which are added the 11 soldi 
which the shipmaster repaid him yielding 80 soldi for the price of each bumlle. 
Truly' the hi’ctind man intt'it give 90 soldi for the freight charge on his 15 bundles 
by' the abovewritten nile; these fiddeii to the G soldi W'hich the shipmaster gave 
back to him yield 96 soldi for the price of each of his buiidk^ w'hicli is 16 soldi 
plus the price of the bundles of the first man. Therefore in the second position 
the freight charge is reduced and it is put that it is 4 soldi; hy The rule the 
freight cliarge on the U hundlesi of the first man is 14 soldi which added to the 
abmtrwrittcn 14 soldi ykld 58 soldi for the price of a bundle, TYuly the freight 
charge on the 15 bimilh*?! of the setvnd man is 60 soldi, to which are added 
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the 6 sphli which the Hhipinaster returned to him yielding ti6 soldi for the price 
of the bundles, tiatnely S soltli inure Ihuti the price tif the first mnidR biinrlles; 
therefore in the siecoud pcidtioii hir tin' 2 soldi that we reduced the freight charge 
on any bun<lle approactied more closely by the difference i>tftwft'n 16 and A 
soldi, namely B salclit and there remains for us to njj^jroxiiiiate from the S soldi. 
Therefore you wdH nntltiply the abo\'ewritten 2 soldi by tbe S .soldi that reiciain 
as rm apptx:uciii)atloit, and you tlivide by the 8 rsoldi; the quotient will be 2 soldi 
'which suhtmeted from the I soldi in llit- second position leaw 2 soldi for the 
freight ciuirgi- on emli bundle-, this you iniiHiply hy the 11 bundles irf the tiftt 
man. and you add to it the 14 soldi wliich the shi pm aster returtuNl to him 
yielding 'J6 soldi for the price of em h bundle. For example^ the freight charge 
on the 15 bundles of the second man is 30 s^ddi: to this are aildi'*! tire 6 soldi 
that the shipinaster returneil, and siuiilark 36 soldi are yielded for the price of 
each of his bundles as should be. 

(On Sw Mtn Havma Demin.J 

Six men have denari; 6ve of ihetii ex<4iiding the first ha\^ 75 denari: five 
wdthtwit [p33l| the second have 70 ilenan; wdtiiour the thirrl they liiive 67 deiinri: 
without the fourth they have 6-1 deiuiri: without the fifth tliey have W denari: 
wdtliouc the laat they have 50 deiiarh it Is .sought how many each ha^l; yoii put It 
that they Imw 80 denari from wiiich is siiblraeti!d the iJorewfltleu six numbers 
in order k'-avirig 5 denari for the first man, 10 For the ?«njnd, 13 for the third. 16 
for the fourth, 26 for the fifth, and 30 far the sixth; tliest' atldrsi together make 
100 denari, tuunely 20 deuari mure than t he poeaal amount. W'beiice wr kutm- 
the amount to be rmidi too large; tlierefare we put 1 in tJie Hectiud fKisitiun, 
iiBHiely 79; from this are sublrocteil tfie aforewritteti six numbers, iiamidy the 
75. the 70, and the rest: there will remain for the first man -1, for tlie Mx-oiid 
9, for the third 13+ for the fourth 15. for tJu* fifth 25, for the sixth 29; ils these 
added together make 94, namely 15 more than the poised aiuoiiut in the Hix-onrl 
jHiisition we know again the amount to be grejvter tiian the (rue ^'uJue. For the 
firtrt position we were long by 20+ and in the isecoiiil lotig by 15: therefore for 
the one denaro that we decrc'Wieri we approaidu^d more cUrndy the true VTilue l>y 
5 denari; wtp 'wish to approxiiiwite with the nile the 15 denari which remain in 
the serojui position. Whenei* you multiply tJu^ 1 by the 15. and you divide bj' 
tlie 5; the quotient will he 3 dciuiri; wlien the 79 denari of the second position 
ATP dpcTeawefi lij' 3 there rrmaiit 76 denari for tlic lutiouiit of the 6 iiMui; from 
this ore j>ubtractetl in or<lcf the six abovrwritten nuniheiM kwing 1 denaro for 
the first man, 6 denari for tlu? ikxxmd. 9 fur the third. 12 far the fourth. 22 for 
the ftfth+ an<l 26 far the sixth whkh HfhHI together yield tlie saiiK‘ amount 76. 
as ought to be- 

On 7’ICO Tyrnf*. 

'fivo birds were ab<i\e ihe height cif twxj ttjwers; one tiwer w-as 4(1 pact's in 
height and the other 36+ mid thf-W Wt'rt? 56 pat'es ajiart; at mi liLsiam the pmr 
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ol birds Hying tu r«nt£r wbrn’ iJn^n^ was a romitaiiiT utid tltcsy 

airi^inl at tln^ Koiiie miinK'nt at tbe frinntiilri whiL'h was betWEf?n both tow^. 
Front the momeni tjiey left until the mouncnt tbc?j^ arri^Tcl tbe>' fiew' In xtraif^t 
liiK^ from the tnpa of (Lie tnwrnf to the center of the fountain; the flights were of 
equal lengths; in geometry [6J it is dearly cletiionstrated that the height of eitlter 
toM'rr iiinltiplinl hy itself added to thi^ ilistAJii't' from tbe tower to the renter of 
like fountain multiplieri by itself is the sajue as the strniglit line from tht' renter 
of the fountain to the top of the tcmiTr miilfjplietl by itself; thin ihcrEFftint' known, 
you put it that the diatancf* from tht^ center of the fountain to the liigher tower 
is an.v nuinbfr of Jiarffl. we say 10, aitd yrm multiply the 10 hy^ Itsidf; there 
«riU be HXl that yug add to the height of the liigher tower niultiplied 1 a' ttaclf, 
namely to 1000; there will he 1700 tlint you kcc-ji. mid yuU ttiiiltiply by ttseif the 
retuoiiitug distaiite, noiitely the 10 w'hk-h ia tla^ illstiime from tlie renter to tbe 
lower towTr; tlMTe will lie lOlK) w’hirh you juld to tlw; height of the lower tower 
mukiplietl by iLself mntiely IKXh this mnkt'S 250D that sliouJd be tTOD m the 
sum of i\v* othiT twii> products; tlierefore this positkiti b long of iIk" true sidue 
by WIKI, niinielv ihr difference l^etwTen 17UII and 2500; ibrrefcire yon lengthen 
the distance from the center of the fountain to the lijgher towTr; indeed it ta 
lengtlHUHsi 5 pad's from rh<> first (Hitiitioii, iiana'ly 15 paces from tht* renu'T tu 
the higher tower,, ami you multiply tlw 15 by itself; there will be 225 which you 
add to ihc' lieight of ihe liiglKT to«or inultifdin;! iiy itself, munely 1600; there 
will he 1825, ^imilnrly you multiply by itwlf the 35 which in the distance bon] 
the center of tlie fountaiii to the lowtT t^rwer ituikliig 12225; this mklt^l to the 
000, tuutK'ly the height rjf the higher t^iwer iiiiiltiphei:! hy itself, nmkr^ 2125 that 
should l>e 1825 Iry the abovewrit ten rule. na*refore tbe %^ue of tlie second 
pOMifioii b an amimiit long of the true valuf' by 300; firvt wtim hang indeed 
hy 800; therefore yuu say: for the hw pares w'hich we lengthened the dijitanre 
ffutti tlie (^eritcT uf tJie fountahi to tlie higlaT tuwer ^p332| we approKlniated 
tncifc cioes'ly to the trtie Milue lay 5tKh how' ttiurh ttHlecTl HhnJi lengllien the 
distanrr frain tbe i-enier of the fountain to tlu- same liiglier tower in order to 
imprinv tla' jq^jncixjnuvtjon liy 30(1? You umltiply thi^ 5 lay the 300, aiKl ynii 
divide hy the 500; the quotient will be 3 paces which added to tbe 15 paces 
yields 18 pacc?<b, miil this will be tbe distance from the fountain to the higlier 
tower, 'IVuly tlw remaining dtstanee, nmiwiy the 32, h tlie dif^tiuice to the kiwer 
towTT. For ffxainple, the proilut'l of the 18 hy* itself jwlrlerl to the product of 
the 10 by' itaelf as inneh as tin' priHhict nf the 32 by' itaelf arkle^j to ifie 

prcHluet of the 30 by itself, ns had t^^ Ih^ 



disfuncr to 
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18 
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On Thrrr Xfm Htitnng Prnart. 

I'hrtv men have detutri; the hnt SHJtl to the oflien!. If y'uti giyr me 7 of vtfljr 
detiari, tlien t Hhall certainly liatT tjur tiiiies as many na yTMi; the second takes 
fruni the otbers !1 ileinixi aiul to haw fikie tilin'^ ns niiuiy ns they'; the 

third idst> asks the otJuTu fur 11 denari ajtd jjfopHMes to hati' tdx tilia's as many 
as It is stjiight how niiuiy denari ench hai»; yviu indeed put it that the 

hmi lias 13 ilcnari to wliich >ic]u adri tlu* T dctLttrl that he totik frum tlie otherN 
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lUHkinj^ 20 dcnarir a fourth |>art of th»^ nmn<^h' 5, n.'iiiAiJi.s djif 

AJHt third in<*ii Aft<T gix'iikji; the* 7 tk'iiAii to itif fin^t; thfrefor^ liie-y fuiw bHw^eeju 
ihftD 12 deiuiri wtiicji »ddMl to tJir 13 uf tj’K' fir^t niAiit .Vii^ki 2b dlEUfiri fur thr 
nuiuuDt of the? three meu: it mufat t>e thAt the hA^ | vlth tlK’ 9 ih'iinri 

that be takes from the i>then$, ajmL aikcither iiixth part reuiaiiv« for the others^ 
Hikil thus will limit* five tiUHn inaiiy i»h they hnv*\ Thm'fon* lake | of 
the 25 denari^ there will l>e ^20. The remjdnder^ mutiely f 4^ truly Ls le^ for tJip 
first aiid third irieu: to it you a/lil tlie y that they gave the loan k^ving 

1^13 for tlie antouiit of the third aitrL tiral men: m tlie first itiAii haa 13 there 
rrniains for llic tliird tiiAti ^ of !ji»> ih-nan»; therefore tbf.* other t\vn Iiaw |2 J. 
luimely the liiffert'Dre between one sixth anti '25. If he gaw the third nian 11 of 
these, then there will remain |l3 detiiiri for him, ami the third tmii will have 
denari which should be ^3^ hrum^Iv ijCKtuple the |l3 deunri which redtnaio 
for the first aiHi acyvuid men: thenfore in the lirst [>UHitk>j]i t\v* third nian Jmdks 
|7l. namely the diliiTcnu!' Ix^tweeu the ^11 msl llit* iS3. Theri^kjre you put in 
tlie secomJ i^iosition tiuit the first man has 6 denari, najiiely 4 feu'er thiui in 
the first pusitiKai: Wt tlirsr are ividtst the 7 ihoiarj fhat he took fnaii the others 
innking 16; as iKr thim hfkJ four tint's m luany iis tfie olln^rs it must Iw thnt 
they Iwi * foiirtJi perl of itt uaiueiv I; to are lufdf**! the 7 denari that tfwy 
gn^T the lioft making 11 deiuiri- iukI this many the second bthI third iiH?n have 
Imtween ttiem; tluve added to IIh^ H ilemui i>f the hint man makf 20 deiittii for 
the amount of tin* three men: it muift lx- that tiie six-oad rium fn« | t lifSe, 

iiaifK'ly ^Ifi, wiih tlie 9 ilenari that the utlw'rs giw him: truly tlx' remaiiung 
part, namely one sixth, is left for the thinl and fiixt men* that is ^3; to tfs'se 
iire added tlie 0 denari that tliiw gave the stxtMid yielding |L2 for tfie muonut 
tif their di‘naii; as tlje first has 9 there remain ^3 denari for the third; theste 
silbtTBrt<‘d from the 20 leave ^16 for Uie fectJlid ami third nirn; from tfiew tlfc 
1] that they gave tJie third are Aii^riwKs-l k.>uving him |5, juirl tlu? third man 
ha?^ adth the 11 efeunri, which should lx* 3-1 denari, nattiely sextuple the 
jS detuid wJiith reiiiikiii for tlx- first mid second nwiu Tfierefort* in tht* vxJtte 
rjf the sGcotHl position the tliir^l nuui Lacks ^19 denarii namely the difference 
iM’tween tlie ^11 ajid th*‘ ,3'1; uwhx’tl in the value of the first (x^itkm tie lacks 
^71 deiiiui; tlMwfore for tfie I demui that wc d^xrieastsl the first man in the 
secoihl pnsititm we approximiUefi mw ckj«Hy by ^52, najnely tlic diEem>ce 
ladwHvn tta* |TI and the ^19* aial ip33dj it reniaiib to apprUttinukte Emm the 
119 tlenari; tbefekvre you uiultiply tike <19 fiy tlie t, and you divide by the 
152; the c^uoticut will fve ^ 1 whkh subtriK'tnd hocn tfa* 9 denari 4if tfir ^*rorid 
IxjttitkMi ktive 1^7 denfirt hvr tls? first man: to these you (whl tlH* 7 that Iw took 
fmin the otbf'rs: Theie will be A fourth part ijf tliese, nmnely ^3. is 

left ftx the others to which are i^ded the 7 denari tliat they save the first man 
leaving denari for their animmt; to t-hew' arc mldcsl the ^7 deiuui of 

the firxt man yicklLtig ^lE^ <jletuiri the ^utn uf all tlirt-s* iiteii. As tlie secvaid 
mail has fivT sixties of this wlien he has the 9 denari Im? Uwik frojii live otliers, 
la* took I of ^ 18 tlenari which are ^ 15 denarit and you tljcij subtract the 9 
(h^nari which the stsond took from tlm otiuTii: there will remaiu tjenari fur 
the scroiid man^ Vou aild ifieae to the ^7 denari that tla" first man Jian; there 
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will be ^13 denari; aitd (iubtrartm;; thew? from the axcipuat of the ihi^c iDt?n 
will leave^1^4 denarin am] the third itian lutH thLn many. 

On four Mrn H'Ao Find u Pursr. 


Four men baviog denari find a puiiie of denari; the first man to the 
others that if he will baXTi the purse, then lie will hai'e with his deiwi three 
tiities as many as the others, the second four times as maiiyT the third 6w times 
as many. Also the fourth afhTms that he will have with the pirrae hU times as 
rtiatiVr It is sougld how numy ijemui each man had, ami how many denari then.' 
were in the purse they found. You indeed consider hrst w'hat part earJt with the 
purse has of the sum of the denari of tlie four iiien ami purse. As the first has 
with the purse three timea as many aK the otliers, it must be that if the Wist with 
the purae has 3^ then the other three have h therefore there are 1 aincng them 
and the purser of these the first with hi" |?4irse has 3^ iiajm?ly ^ of tfic entire 
aboiTWTittcu HUin; iherrddre for tlu* same reason the tiecotid with the purse has | 
of the sa 4 i»e suut; the tliird also with the purse truly tire fourth with the purse 
has I of tlu' sujiii' slim, iiAinely tlw L men anil the purse; it m necesaory that tlu" 
sum be 120 as iti this are found ali the aborvewritteu parts as factors; >'ou lake 
the (Mils in urtler and you HikI that the first with the purse has 315 clenari, Uic 
second with tlic purfse 336 denari, the third 350^ the fourth wdth the purse 36lh 
natiH'ly | of 120; th^ therefore done, you put it that (here are ILMl denari in tlie 
fouiul piii>ie: yrrtj subtract these in order from the ahovewritten miinhers leaving 
215 denari for the finiit inaiu 236 cleuari for tire second, 250 denari for the third, 
260 denari for the fourth; .vou add the sum of the fi>gr iruKilwrs to the denari of 
the pmsis namely lOfI; Uktc will be 1061 which shonld be 420; therefore fur the 
first [Mwitiun ts put the namely the dilferejtre between tlie 420 and tlw 

1061 .j ruMTiely li-ll; therefore yjtu put It in the sEicoiid position that 200 denari 
are found in the i>iirse. namely 100 more than in the first putiftiou; you sublrtkci 
the 200 denari froizi those ab<;n*t7Writ(en 315, 3..'I6^ 350, arul 360, leaving ll5 
denari fur ti:ie first, 136 denari for ibe second. ISO deiiAri for llie 160 third, and 
denari for the fourth; th(«e abided togetluT and to tlic 200 rii.^iari of the purm* 
yield 761 denari, wlikh slunild be I’lierefon? in the vfdne for the werniwl 
position the excess is 3*11; in the first it was G-11: therefore for the 100 denari 
that wv ificreased purse, w^ approxirriHtetl more closely hy 300 denari, and 
iberr" remains fur ns the approximmion 3*11; thr^efort* you multiply thu!; 101) liv' 
the ;M1, and you divi^le by llie 300; th(i uimticnt wdll lie ^113 whicli addeii to 
the 200 denari of the purse yield |3l3 denari for the aruouiit uf tlie purse; tiu'^ie 
subtracted in order from the abovew^rit ten Ill] iiuuibers leave f L detuiri For iJie 
first man, ^22 denari for the hicootub ^^16 for the third. |l6 fi>i' the fourth; If 
you will wish tn luive the numbers in integers, then you uiultiply each uf tbeui 
by 3* and you will ha^n" IMl denari for IIh' purest mifl the finsl will have 4, the 
aerond 67, the third It)*), the fourth 239. ns we found in the twidfith chapter by 
the rijMxinl rule. [p^l3-tj 
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On Four Mtn H'Ai> H'uiih Buy a Ilargr, 

Four lucij ha^infi be^aIlt^i w1slii*d co buy a horn-; ihr firwi takr?* frf>m ili*' 
utbm ^ erf tbeir becAutK^ mid with the bezmita wbk'h h*' hfljs he propo*M?fj to 
buy tbe Ikorar; the lerroud man taketi from the othna the third The hkorth 
aiinihyiy t&iuM fnim the utherH } of their Wzams mid Ir- in able to buy the htjT>*e. 
It is sought how mmiy Iwzants each hml. mid for how many Ix^ajwitff the liorw* 
wdU he sold. You bkdfkmi put it that the hivt has 6 bi^auiii, mid the horse is intirth 

bezantfi. aiuL rhas it will have to that The other three have liezantMi 
iM.'CaiiM? tbL' fimt tiiki^f from theotbcni ^ of tlnur VH^tHnts^ Umnely 2’it he will imw 
the price of the borae^ namely 30, an he has hitmtelf 6 bezanta; therefore the sum 
of the fiexatits ol the four men will be &-1: from thin it will hnt-e to be that rhey^ 
git'e the second a third of the residne so that Ik* lias 30, With anotlif^ poaition 
one can find thi* suiutkm by ekfiatayiii. Whence in this f»ruh)ern and again in 
other ifiniUar ones in which ek^itaym is tuit nrclmmily c:oiisiilerc^l elrhntatuu in 
[necessary, ludc^sl in this one mid similar problems you will call tlie first position 
the fimt universal petition. ThiJy tlie srrund, as this problem bf solved, will be 
called the second uni versa] pcjMtiont truly tJw remaiimig elchataym posit km In* 
whiefa the bezant positions of each man are f<mnd nxv itnineri particular tKadtioos; 
next you put it that fTom the 5-1 br^ujta tlie WH^ond hi!i.«! 12 liezaiits in tliLc first 
partimbiT poaititon and there remain 42 Iwiants for the other three; from these, 
as he talu's from them a third part, iiannHy 11, with hue 12 iR'zaiiLs he will tiaw 
26 boitanta w-hich Hhcmld he 3d IwTants, namely the price of the horse; tJieri'fore 
in the \‘a\uc of the first |iarricular iHKUtkm llu' sc.'Coiid uiaii IficJcH 1 In^'^auta; 
therefore in thc^ second particular ^Mtfition you put it that tlie six'oikI luis 
liezants of the alMjvvwrilten .54 liezoiits, luunely 3 iKZaiils riion* tiian in the first 
iwirtic'ijlfir position; to this you odci a third part of the rt-niainder, namely irf 
iht' 39 bt«zant,H- making 28 bezaiils which should he 30; therxrfore in tiw? vidiie 
of tlie M'coud iiortiriibir position the senind luiiii bwicK 2 hczoiitii: indeed in the 
finrt ponitum he lacks 4 Iwzants: therefore ¥rhen we iucreaMsI bj' J the true \TdiJe 
wa*: approfu'lnfl more ckwely b>' 2 beziMits, mni tliere n^niain anothw 2 IM-Kants 
to apprtiarJi^ tlterefore yvu will multiply tiie 2 in' tb#^ 3^ jiial yt>u divide by tbe 
2; t]ie qiiotient wilt lie ajuitlier 3 iiczants which you add to tlw* abm-ewritten 
15 bc-xatits; tberc W'tll be 18, and Liu- setTjmJ han this many'; you can liiitl thc^ 
second man's la'zants In anotlRT way without elidiatayin; Indccdi the ^uiii of the 
bescantH of the 4 men is 54; of these tla- sectmd uirni has 30 la'KtuJtH, bavlug a 
third part of tht‘ bezants of the otlMU* three men; therefore there iturains for 
the othrfT three the {iLfitTein^e iMUw'een Ixr/ants and 5-i iM'Zaiits, namely 24 
iMrzaiita; tlu^^ 24 bi*zatjts are uixcKtarily Eieo thiriis of the oimnmt of the thrive 
men as tlie three m«ui Raw to the secrind a tlurd part; therefore the uuiidK'-r b 
fuimd for which | is 24; this nuniiier is Ibund thuii. You multiply the 3 b)- tite 
24, awl you divkle by iIh* 2; the ifuotteut wilt be 36 bezants for souglit nuuil>i!r; 
thtTefore tlu' chriv lunne this total; truly the scsiund lias tire retiuiiiiiler wdiicti bt 
the differ cure between the 36 bezanw and the 54 bezants, naiiH?ly 18 bt'ZAiilK, 
whicb we just frniiKl by ejehataym; next ynu move to tl»e third ttuUi *bii must 
give of tlw aboivwTttlen 54 Vx-zantS so that ay alimt' he has with bin Irestatus 
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AiLil a fuurrh (uul of the itwidw' ^miliirly 30 btrientitjt. luitricly ttw of tbi’ 
horw^: juu can find ihLs hy «>]rhatayin c»r ttw trtlwf nw-tfiod as wp jttrii found tfip 
sfcvihI malic's bezants. Him-pwr vuu ilu tbia \wm tiud that the third tnao will 

r ■ 

luivf 22 bezants uf the 5^1 bezants: these 22 liezants arltlni to the IH bezants of 


Che ,secciiid iimti. [p336] ami to the 6 liezants of Che drst. make 46 bezants: tlwse 
sublrarted from the 5-1 bezants leave 6 l;>ezatitH, aJitl the fourth man has this 


inaiiy; if you will add these 8 b(*zatits to a fifth pari of tike -16 bezants which 
the other three men haw, then ttM‘%* make 117 la’Zants whirh should be 3X1 
bezants; therefore the first unik'ersal position b fakd'. and fur U the fourth man 
lacks the |12 bezants which are left when the 117 l^ezants are subtracted hum 
the 3(1; therefore in the second uni'^'ietsal position vou will alignment the price of 
the horse or diminbh the first man's bezants; indeed the price of the horse is 
augmenterln and it is 3ti bezants of which tlte first has 6 bezants: therefore this 
leaves him 3(1 I>e 2 ants si> that tie has the price of the horse; Live 30 bezants are 
uteessarily half of tlie bezants of tln^ oilier three men. Therefore the other three 
men hav(‘ double the 3(1 bezantsp naUH'ly GO; these added to the 6 bezants uf tlie 
first itian yk4d 66 l>ezajits for the amount, of tlie 111 I i]M:n]; from this U must 
be tliat tlic srvcind Invs 21 and the thini 'Ml so that eacli uf them can satisfy 
the proiKwal; each is found by elchataym or by tlie otitcr luethtxL (iciiKMistrati*d 
above; t'^Mi know' hew to find them easily Iw ekhftlftyni; ihese numliers ikjw* 
found, voij add them to the htwmts of the first man: ifrcre will be 53 bezanls, 
and this many are tuid anamg the first* third, and second: the difference between 
ihe 53 bezanis and the flfi Ijezarits, luirnely the iitnount i>f the 1111 men. is 13 
bezajjts, imd ihb many the fourth luati has; to thb vthj add a fifth part rd the 
53 bezants; there wlU l>e |23 iMrziintvS W'hich should be ,'16, namely the prke of 
the horse; tlrerefoie for the hpcoihI univenod poeitinn the fmirth man larks ?12 
bezants, which are 62 fiftlis. lYuty in tin* first imiverHiil positkin Ive lacbi 112 
bezants, namely (i-l fiftlkK: tln^refore ftn tln.^ 6 l>czaiits that a’o increased the price 
of the bfirse, wv appruwhed the tr^ie value more cloaely by 2 fifths* anil tliere 
reniainnl as apprcixtriiatjon 62 fifth.s; iherefore you w^lll inultiply the 6 by the 
62, and vou divide by the 2. that is vem ttmitiply by the 62 by 3 anti divide it 
Ijy 1; the quotient will !«* I8fi lH>zajits whkii you arid to the -Ki Ijezanls, namely 
to tire price of the burse in the second fHisitk>»: tliere will lie 222 bezants. Or 
accordtnfi to the min bod of augu»entation and diininulkni you multiply the 61 
Iw thi- :i6: >ou ilwii subtract the 62 times the ;Jflp ami the ezeesa vuu div^ide hy 
the difference of tJte errors, inunely hy the 2: the quotient siiidlarlv trill be 222 
liezants which art' the priw' of the hii-fwi liK thf^je 222 bezants have a common 
factor 6 with the first jiiairs 6 bezants vou divide each of the numberH by the 
6* and thu,s jim w^ill have 1 for the fiisii man's bezants, and 37 for the price of 
the honw; if «ri will know bow to find the bezants of the otljer three men bv 
ekluitavin or ilk- other metluKl which wv demonstrated abow. then you find 
that tln^ KHTond bus 1!3 iH-zants, tlve third 25 brzaiitH, and the fiatrth 28 bezants, 
AS we ilenHiustmtiil in tln^ fifth [Hirt of tlie twelfth chapier by the first inpthoch 
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(On Thrve Mm vnth Marks of Sterhug^J 

'Hirec mrn ha%T markn |7j of I know not how many; m ih^ey w'inlicd 

to have tiiem in a Kecure plai.'i: rath ttiok arhitriuity t>f them: the brat put in 
common | of that which he took, the sijcond and the third g; from this 
aznount that had been put in cuniinon e&rh thE*n ttxik a third part to complete 
his portion; now it is propoyed that half of them are the firsta third of them 
the sceond^ST and n sixth of them hjp the third's, therefore you put the total 
airiouni of sterling to be 12, and that they put in common 3: each hatl I for a 
third part of tliat in common; with this 1 , beraijj?ie the first has ^ of the entire 
sum, namely G, he therefore liad 5, and the b renuiinefl for him after he pul ^ 
ia common from that w'hirh he took at the ((>336] t>eguiningH Therefore at the 
beginning 1m? took 10, half of w'hich he put in comiuem; ttiere remained 5 for 
him. Also .dnnlurly the swoikI with the I which came to him frtHjr the 3 put 
in common, be had third of the amount, Ha 4 iiel.v 4; Hubirncting the 1 from it 
leaves 3^ and this many the weituni harl after he put ^ of that whidi he took ni 
ihe beginning; therefurr tlw 3 wity | of the second's taking, TIrerefure the total 
that he took was ^4 which results from the aililitiou of half of the 3 to the 3, 
or From the multiplicaLioti of the 3 by 3 <]jvhWl by 2. Again from | of the 12, 
naniclv 2, ttju subtract the 1 nehich iJii? tlilid han Crrjni the aforesaid 3: there 

•- A 

remain^ 1; yon fitid a mniiber S(] that w4ien is sublThcied from it th<'n 1 is 
left: and this will be |l that yon luld lu tlie ^4 and the foimd ll); there wiJI be 
^15 that shnidd lie 12. and tlniH we tarred In' plus -^3, Jiiuucly by 37 t^uitlis; 
therefore you put the plus h 3T bHow the 12, muiwly Iwtow the liiTiit ^hkuiiou. 
And yon put 6 in the second positkjii for the mnount of aU the sterling. ;ual 
the fim hus 3, tlte secDful 2, ninl ttie third 1; thernrore the i which tla^ first 
luid uf tlic nbovesaid 3 put in cominnii v’ou subtract from the 3, namely the 
portion of tlK* first: there rtinain 2 which you double: there will be 4. Similarly 
1 ifl fiubtiucteri from the iwcondV portion: there remains J; you add half of it 
to itself; there will be jl that you add to the 1; there null i>e ^5. After tliis 
vfju subtract L from the third rnan^s pKirtion leaving 0; to this ywl adri a fifth; 
there results 0 wliHh you add to the ttwre will be that should Iw fi; we 
know tliat in the second poHitioii the error was minus I’ln-refore you put ihe 
(tiLnus 5 below the second pusitkni, nnjnely below the 6,. ami you multiply tht‘ 
first error bj' the sn.'ontl position, munely the 37 by the (i, and the -second error 
by the first ponition, namely the 5 l^' the 12, and you divide the sum of the two 
products by the sum of the errors, nuinvly 42. And wi tlnU you can cancel, yon 
multiply the 37 hy J of the 6, :uk 1 the 5 !>>■ ^ of ihe 12: there will ho 17 tlial yirti 
rlivide by ^ of the 42, namely by 7; the (piotjent will be t 6 for the amount of all 
the sterJiDg. But sto that you liaii'e this in intt'gers you multiply the |c and the 
3 that they pul in common by 7, md you will have 17 marks for tlie lunouiit 
of tJJ the :iterluig and 21 mark^ far rhat which tliey put in couuiiou: n thiril 
I>art of this, namely T, >ou subtract from half ajaoimt^ namely ^23; thtpre 
retruiins ^16 which ^Ic^iilded ^lekis 33 for that which the first niuti took. Also 
wu liiubtrart the 7 from a thinJ (mrt of the tutaj. nnim4y 115: there reujaJns 
for ^ of thf. serond'8 taking; this to half of itsi 2 lf ytekis 13 marks for tlie 
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I'Wcond^fi to 33 iimrk.^ nmh^ 46 which subtrfwTi’ti Tmni the 

entire sum. nuincly tliv 47^ licnvc one itinrk for thnt wlileh the Sr^t inuii took. 
Or wu aiibtnirt thr 7 from ^ of the 47; tJipte nr;n[iiiiJS g to which von j^vid a 
fifth of hself yieldiiiK I for the third iiian’s hiking, a-s we sid<i before; tiK-refore 
wu were able to the 3 tltar Ite pni in roinnKui in the first puj^itioii,. mid to 
hiterclmtige iImmu, holding 12 fnr the ainoMiit in the other ttofijtion. 


f/cre Dt^iu» thv A'ccjund Purl on thii^ Soluticn of Certain pjoblomA 
by Elehatayni !\*ot I?^^Tn0fi4frateil m thin Book by Spt-i^ial Mrtiiofia. 


I’wo men hatf rlenari; tht' firnt of thein ^taid to the second. If _vinj give to me 
a third parr of your dciiAri, then 1 e^haJI have 1-1 denari. The iiwcvnd rcijpoinLn] 
to him, and he s&id: mid if >^u w ill give to me a faurtli part of your deiiivi. tlicfi 
1 slmlL have IT denari. U is Si^ught briw immy each ock^ Inul. Vou put il that 
tl»p fifsl Utoi -4 denari. Tlierefore the second will ha^e 30 <lennri m iJiiU fri>in a 
third irart of naincly LO dcmiri. and tiic -1 detuiri that the first tuis. the 

first hits 14 denari, as U proiHwwl. Truly if a fourth part of the I deiiari of the 
first man is addetl to the 30 denari of the sta'ond, then the secoml will 31 
denari, [ij 337| nmiiely Li more than he sbonhl have. Therefore yon pul In the 
Hocoiid position that the first man lusd denari. Therefort^ g^Torid will have 
18 denari to which is ndd(=<i ii fourth part of the first man^s 8 demni; the wirtiond 
man will have 20 dt^nuriT inirm^y 3 itjore thmi he lilionld iiiive. Iiirli^ed the Hl>t 
exceeds the »econd inan hy Li am! in tln^ seeimd piKition vahu^ by 3: iher<'fo(re 
for tlu: 4 denari llial wc iiirrenac*! the first man we approached more rfijstdy the 
true Milne in the sccomi by IL mid the appriixiniiitioii is 3. 'rijop-fore you will 
imdriply the 3 hy tjie 4, ainl you riividt* liy the U; the qutitient: is -^1 whirli 
lujded to tlie S denari make ^Iniiarit these snbtrHrCtf.!il fiotii 14 U^ive ^4 
denari whicfi is u third jinrt of the second man's flenari; tlier^dore yxiti imiUiply 
them, namely the hy the 3 yielding M for the second maira denriri. 

hi aiJDthtT way by the pfoportion method, because the first's lienari WTiCh ^ 
of the second's dennii arc 14, then of the first"s ilenari with -j- of 3 of the 
second's denari tnakes 1 ilenatOr Therefore of the first's denari willi ^ of ^ 
of the second's denari ate 3 denari; therefore the finit man's deiiiirt w'itli of 
thetnseives. mid with ^ of the seconil^s, miri with ^ of ^ of the secafi^l's denari 
are L7 denari. iiN are »U of tin' man's denari with fimrth of the fitTit's 

denari. And the firjil man's denari with ^ of them ate of the siiiin?: and 
thin! of the netond's dnmri with ^ of the ibirri'ii an- of ifir arcomJ man's 
cienari; therefore of the first's denari with ^ of llio aeeomrs denari are a.^ 
many as the six^oinl iium**! denari wlUj ffitirlU of the first's denari. Wfirnt'e if 
from ttie j^.'OOiid man's denari are subtfmted ^ of them, then theri‘ wdL! remain 
indeed ^ of the same; therefore ^ of the first a denari arc of tlie secotnlH 
and fuunh of tla* first’s denari. W'Jietire if from the first iiinirs tkiinir! sut 
subtracted | of Ids deimri. t]iru thtTi’ will remain of his denari equal to ^ lif 
the second's denmi; theri'fore there Jire found two numlK'rs for which § oftuh" 
is ^ of the other; llw’se me fotmd thti,s: ilie 28 is iniikl|>liid by the 2.x and the 
12 is multiplied Iry tlic 27: hut fliitv thi^ 28 and the 42 an!: bitejp'ally djvL>tjble 
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by 7, you riiiiiUipty | of the 28^ imineiv 4, by the 2S» oiiii ^ of ihv I'it miiijpl.v 

liy the 27; ttiere i^iiL be 100 juul 162; yuii iimleetl Atid ia the tiUti'ii IQQ timt 

the hnft tjikeis from the second, nonirly ^ of 162, thot is 54; therr wili!l he Lr>-1 

whicli niKjukI be 14; you divide tiie Lbl by tJte 14: there will be II, Ijv wiiicii >t»r 

divide the LllO luid tlu* 162; titf qiiotjent wdll be ^9 rleiihri for the first mtmi., 

and All ctenan fur the wcond. oh we fonml nbuw bv elchntAvia. 

11 , 

Abfi iu another W’a>v J'ou put the l i above the and thi' 17 abwe the * 
and TOU multiply the J by the L nJid you j^uhtract then ciiire the mie tiiftt hi over 
the fi-attiou, rtmi am the [iirmber of irten are even, rk said in the method of 
bu^'iiig Ixitseh, there reumUiM Jl wtiich >r>u keep; and >Trti hnjhtract the J w'hirh 
ks owf the 3 from the A leaving 2 which yxiu Jimitiply liy the 14 making 28 from 
whidk >ou take ilie 3, namely the 17 the U, multiplied by tlw one whirh 
is over the li. oa the 17 is more tlian the 14; if it, Lt minuK, then, you w’ilJ add; 
there rt-mAJiiS 26 wliieh vt^u muJtlply 1 j>' the 4 that iih under the fraction; there 
will be ItXJ that you diride by the IE: the qiiutH'm: wuil be for the hrst nutn^K 
denari. Again you subtriH't tlw 1 wdiicb is over the 4 frcum the 4; tlarre remiujtH 
3 that you iiiulliply b}^' the IT, and jrou add the d njidtiplied by the 1 which in 
over the* 4 betauiiC of the IT tiiinmi tlie 11; there vrill Lh that you multiply 
b>' flw* 3; tlipre will be 162 that vtuj divifje by tlie 11; the quothmt will be 
for the seeuud uiati’;! denari. 

In anotlier way« yon put tla* M^ond man lo have the thing that he sought 
frotij tlie second; the !«ecoad takes from the first one foiulJi, namidy |3 deiniri 
mbius uae fourth uf one tbinl of the things ilehI lEnis he will liax^- the thing luinuH 
^ thing jihts |3 denari that b wpjaJ to ITk 1 herefore yon subti'iwt the l;i from 
[he 17 leaving ^13 that is etpud to of one thing. Tlierefore ycni mtilti]}|y tiu‘ 
12 Ij>' lp338] the ^13, and von divide b^^ tjw 11 to makt' one integral thing; 14 
wiU lie the quotient, and tlie second has this many; a third of thc'sr, namely 
\-ou Hubtract from the M kwring fur the first's deimti. 

Oft Three .\fen Hamn^ £>crtnn. 

Similar IV three men have denari, iumL the first sn'ks ^ from tJie wsrond, and 
ht^ propones to iiave M (k^nari; the secuiul asks for \ of the third^M derniri, and 
he proposes to have 17 denari: the third indi'^sJ seeks | of the first's denari, 
and be pmposeti to have 19 detiart. It is suitght how many denari each hijm; vtin 
|Mit it that the first hits U) denari: tln^refore the ttemnd will have 12^ inul the 
tlilrd 20; to this third is nddefl u fifth yuMt of thn 111 dcuiori of the fir^t ntmi: 
the third man will have 22 chmHri, iminriy 3 tiwire than Iw* sliould. Therefi>re 
you pul in tlie second pottitiem that the first htia II denari, namely 1 fewer than 
in the firjit* aitd tlius it ought to be that the setxuid has 15, nanudy tTi[>|p I he 
difftrence laHween thi^ aforesaid 9 aial 14, and the third will him- 8, itarnely 
quadruple the differeiwe Ut^rween the ahini-writTeii 1,6 aial 17; to this is addnl 
M fifth part uf tlie 9 denari of tl}e fir%i riuui, nauiHy 11, making w^hich (!^hould 
lie if}; tluTpfore the third man Wkii in the value for the Rrs:'i>ud pcMtion and 
he exceeds hy 3 for the lirHt; therefore you odd tlie dlfijereiicts l<jgfthei'+ iianiply 
the Jy fiml the 3: there will lie |l2i ami yon !«iy; for the 1 wiiicb I deemwied 
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the fitTit maji ill the second povition the tliird mmi decTeaited 412; Ihjw nmiiv 
flhftU J dptreaKc the ItrsT position so that the? j^anie third mtui decreases by ihe 'A 
he pxcewls iit the -Hecond position? You therefore will multiply the 1 by the 3, 
and you divide by the | the quotient will he ^ which unhtracted froni the 
10 denari of the first positkiit yields ^9 for the firs! man's deuarh therefore the 
Hc?cund will have ^12, and the third ^17* and thus we can do for many men 
wlien each takiis. from another in order* 


fOn ihf Samf.j 


Also the first takes ^ from the other two, anti he proposies that he has 11; 
mid the second seeks | from the otlierts and lias 17; mid the third takes | from 
the others, and has 19: you put it that the first has B: thoreforo tlie others 
will have 18; the 18 must be ailorated betwi^n lioth by elehaiaym so that the 
second w'ith his denari and with a fourth part of the denari of tiie third and 
first has 17. Therefore it imuit be that the abovewritten first pcKition ts has as 
universaU and we put another first position as tiarticuiar in whith it is put that 
the second has 6; therefore of the 18 there will remain L2 for the third man: 
this aided to the 8 of the first uiaii inukes 20: a fourth pitri of this, naruety 5. 
is added to the fi denari of the second making 11 which should be 17; iJiprcforc 
the scmiid i!nnii lacks fi ui the first particular positloii. Whence you put it in 
tlie second jiartunilur i:>ositio]i tliat the second has 10. munely 4 more than in 
tlie fioit pcHfitioiii; therefore there will reiuaiu 8 for the third niuit; this added to 
the 8 of the tir^ft innkes IG: a fourth part of this, namely 1 is added lo the LO 
of the second making bb tiatuely 3 iesi that] it should be. Indeed in tlie first 
partjcidar pwitjon the siK.'dnd lacks G. fu the second 3! therefore for tJie 1 that 
we iiun^asifHl the second w-e apprtiximaleci mare idue^ly to tlte true V'ulue by J, 
and the approximation is 3. You will therefore multiply the 3 by the 4, and yxiu 
divide by the 3; I he qtKjtieiit will be 4: this added to the 10 will be 14* and the 
second n^an has this much; tlierefore there will remain 1 for the third man of 
the abovcwritteii 18: to this you add a fifth ptrrt of the firwt iiiun's 8 denari« iuwl 
the second's 11 denari; there will be ^8 w'hidi should be 19; tlmrefore In the first 
uni versa! position the third mun [arkn |UK part is |J[3; there will be ^15 which 
should tx* 19; therefore in the second nniv-ersal posjlion the third man lacks \^'S, 
that is 59 fiftpenths. and in the fim he larbi ^Ifi, that is 159 fifteenths: therefore 
for the 2 that we dtuTcjised the first in the seraiul peufition we appnnriumted the 
true ^'nlue more closely by IQl) fifteenths, and the approximation is 59 fifteenths; 
therefore >XfU multiply the 59 by the 2. anrl jx>n di^icie by the UK>: the quotient 
i» I that yxiu subtriu't from the G in the serond |KJsition leaving ^4. aiul the 
first lunn haa this uiauy; this subtracted from tfie 14 rlciiarl vrlnch he proposes 
to have for lilmself, haviiiig a third part of tla? others, leaM'^s ^9; the triph? of 
these, namely ^27 the second and tliinl ha^r? between them, and which you 
part betweeu tJiem by elchataym accurditp; to that which wtf did above, atid 
you fiuil the secoml mun will have mid the third ^15. 

And if you W'isli to find theise uceurditi^ to an jnvestLgatioin of proportion, 
tlieii vxju put the setx^nd atid third men tn have tile thitig, Tlierefore the first 
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has 15 luiniui one third of the thing; next you put it liuit tiio third luaii hiii^ a 
]mrt of (be thing [8{. TlH'refore tlip iietrund bah a thing tnitiuH the patl; if to it 
iti added a fourth of the part and a fourth of the first's denari that the mxind 
takes front the others, then iie will havie 17, But n fourth <if the fir>it'Ei drriAn 
is ^3 tninitK (hiiig; therefore the thing minus the part, riAineLv the seccjud^s 
portiofi with a fourth of tlie part plus ^3 deuart tuuiiis a twelfth of the thing 
IT; when denari are subtracted from thjs^ there will remain of the thing 
IcsHi I of the part that equal to ^13 denari. .Again haH^ause the tLiird takes a fifth 
from the first and second, and he has and he has the part, iheti the ^>ajl with 
a fifth of tJv? I t denari, namely ^2. Iet« a fifth of a third of the thing, munply 

and with a fifth of the (hiug, minus a fifth of the pfirt, ore 19; but if from tfbe 
fifth of the thing ie subtracted of the thing, tbui tiiere will remaiu ^ of The 
thing: similarly if from the 19 is subtracted the ^2, then there wdll remain ^16. 
Again if fiTHU the part is subtratted of it, then | of it will remain; thprefore 

I qf the part w'ith ^ of the thing arc |l(j dcinari, Therefbn:- of the part, 

namely ^ of itt with namely ninth of tlie thing, are ^15, munely | of the 
^16 denari. We indeed fuund tlie || of the thing mlnna ^ of the part to be 113 
also. Therefurg of the thing nunUs | of the part equal to two thinis of 
the luirt aTKi ^ of tlie thing; if mnimonly hi iu.ld«l | of The part, and eommonly 
ts subtracted ^ of the thing, then there VfUi be ^ uf the thing ec^UAj to || of 
the part, Thi'refore there are fniind two numbers for which ^ of one is |g, 
that ia of tin? other; will l»e 51 and 29; therefore the proportion of the 
thijjg to till' ]uut ia as 51 to 29. Tbt^refcjre Hnbtractitig the 29 from the 51, tlt<>re 
renniiDH 22 to 29 fur the pro^jortion <jf the second's dtTiari to the third^s denari- 
And ItocauM.' of (be thing minus ^ of (he port is 113 denari, if from tlve 51, 

namely the t>ortiijfi of the thing Is taken, naniefy |46, and (lien ^ of ihe 29 

is subrracted, nainely the portion fA tlie part, there wdl retnaiu 25. 'I'herefore 
as ttw* 25 IS to the J13^ that i» a* 50 ts to 27* so is the 22 to tlie second's denuri, 
and the 29 to the third's denari. Thrirfore \x>u will multiply the 27 ljy the 22, 
and the 27 bj’ the and you divide both products l;y the SOn wul you tiud 
the second to have ^11 and the third ^15; a third of both, namely ^9, is 
anhtrarted from the M: there will remain ^4 for the firtit‘s denari- 

,V/ore by the Method of Proportion. 

Became the first man's dcnitri plu.-^ ^ uf the titecond's denari make 14, then 
^ of the first's denari plus ^ uf a third part of the second's rteuari are 5 denari. 
W'hence tlie first's denari plus | of the second's denari, and plus of the first's, 
and plus ^ of a tiurd part of the [p3-l<)] stvond's denari, muncly plufl ^ of the 
secocKi's deriaj]. are 19 denari: howev'cr ^ of tlie firsl'a denari a<ld^ to his 
denari make KiniiUrly ^ of the sei'ninra denari afhhtl to | rtf hi-s emm deimri 
make ^ of the pwronda denari; tbctcifjre ^ nf the first'ij denari plus ^ of the 
second’s deiiari are 19 denari as are the third man^sitimari plus | of the first'^t 
denari. AUo bc^raiise the serond's drnari plus fourth of the ihird'a denari are 
17 denari, tlwm ^ of li*e .‘iecond imut'M denari phis ^ uf a fourth [lart c>r the 
ihirti's denari, niunely plus ^ of the lliird's denari, are 2 denari. Whem't' (he 
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sercitKl'a denari plus of it. naitiejy ofir* phiip i and namely plus ^ of 
the third'a denari, are I’J denari, a« are ihe ihir4 niiui’st deoah plus fifth of the 
firBt''s deuari; and because of the first^R denari plus of the second's denari 

are as many as || of the sectinds denari plus ^ of the third's de^nari. namely 19, 
tJicu if &ofn of the second's denari are subtracted J| of the secudnl'a denari, 
there will indeed remain ^ of it and therefore the ^ and ^ are udded 
togetJicT malting therefore of the finat's deiuiti are as many as |y| of the 
second fl denaii plus of the third's dciuiri; and J| of the ibini'a denari are put 
into parts of tlic first and Rerond thus; bernuae the third man's denari plus | 
of the first's denari an? 19, as are of the first's denari plus J| of the si?cond’s 
denari, then if from ^ of the first's denari is subtracted fifth of the first's denari, 
there will remain ^ plus ^ of the first’s denari pins ^ of the aecond s draiari 
equal to the third man's diiiari. Indee4| ^ | of the fitst'a denari art ^ of his 
denari; therefore the third maij''s denari arc us muny as ^ of the first's denari 
plus ^ of the secood'H denari; tbeteforc of tlie third’a denari are ^ of of 
the first's denari, and are of ^ alto cd" the secund'a denari, lyuly indeed 
of of the first man's denari are of the first's denari which results from 
the multiplication of the 19 by the lil, and divlnioji by tite 68 and the 7D. Also 
^ of ^ of the second s denari are of the second's denari: thus <if the 
first'a iL^ari are ||| and of the socoful's denari, aini of his own denari; 
thus if from || of the first man'a denari of hLs own fleimri are i™htnv;te<l, 
Ihcn, tlierv will remain ^ of the tinit man's denari equal to ^ and of the 
second's denari, namely therefore thi;rn jin? foitiid two numbers fiir which 
^ of one are of the other; tlieue arc found from tlie imdtqdkation of the 
080 by lltc 3201. and the 2S5ti by the TlKh And lH?cause the 680 and the 28fiG 
arc inicgmlly divihjblc by I3fi, you w*i|l multiply ^ of the 680, namely 5, by 
the 2261. and of the 2856. numely 21 by the ?03; but because the 2261 and 
the 7U3 are integrally divisible by L9 >'dii will miikipty the 5 by a 19th part of 
the 3261, namely by 119, and the 2L you will multiply by ^ of the 703, namely 
by 37, and you will hav^e 595 for the first number, and 777 for the socfjnd; tliat 
is the proportiott of the first's denari to the second's denari vi as 595 to 777^ 
and because the first man asks of the second ^ of hi^ denari, you odd | of the 
777, namely 259, to the 595: ibere will be w'hich should be 14; you divide 
the 854 by tlje 14; tJie quoUenl aiU be 61: by this 61 you divide tbi‘ found 595 
and 777, tuid yvtx will fow 1^9 for the firstV denfiri. and for tlar wcond's 
denari, hr wc found almvc tn* elchatav'm; truly the third man's denari ttm find 
iti the abo\'ewritteti order. 


On Five A/ew* 

Alsu therc^ are 5 nieti, and the first,, having ^ uf the sirund and thirti men 
s deiiuH, hits 14; the sec'ojid, having ^ of the third anti fourth's tlenari, titdy 
has L7; iJsa the third, having | of the fourth and fifth mcii'l denari, tuts 19, 
Anti the ftiurth, having ^ of the fifth lunl first men's deuari, has 21. I'hc fifth 
therefore, having ^ of the find and second men's [p3-llj deuari, lias 23. It in 
sought liow many denari eacJi one lias; >‘ou put it tliat the first has 8 denari. 
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TruJy thi^ rti^iiine ttuit is the ditfi'ietice IjetwccD tlie 8 aiid ihv 14 rieuiirif ujumdy 
ti, must tie utH’ third of the umtiHl and tliird men’^s deiiari. Therefore tl»e Heemid 
and third men between them Lti deniiti, mimeiy triple the nbm^Titten G. 
TlK*se IS denari must Iw fwifnl the second and t hird men hy particular 

eldiataym so that the second with his taking from the third mtd hiiirth men 
Inis 17 demu*!. and the thini with his taking from tJie fourth and Hfth lias 
19 rknarip and the fourth with his takii^ from tlic fifth and Cm men has 21 
clenari- Whence wp put in the brst ^miticulaj positioii rliat the tirst has 9 of tlw? 
alxii'^Titten IS; the fl suKtrart^sJ fmni the 17 leave S which is ^ of the third 
and fourth iticii''s denari: then^fore the thini and fourth nRiJ haw 32 lictw.is?ii 
them: from tht^^ v'ou subtract Ihe 9 which remain for thir thinl tiian of the 
abovewTitten IS deunri; next >tjii snlitract the 9 that the third lins of the 19 
<k>nari. wlikh he propoe^?i to hH%v; there rtMuain 10 which is ^ of tlK' fourth and 
fifth men's denari; therefore the fourth mid fifth men hav’e 50 Vanweeu thenir 
of thp»t» the fourth fuis 23: therefore there reuiain 27 for the fifth iiian: thei*e 
mided to the S denari of the first nnm make 35; of these^ a sixth pure, namely 
^5^ cKidt'd to the fourth nmirs 23 flenari ttiuke |2S denari wlmh should be 21; 
llierefore iit the first [larticular position the fourtli: mmi's value ext‘w<ls by ^7 
deunri. VVlieuce lou put In the scctind particular prjtiition that the scxiaid has 
ID of tln^ aforesaid denari, namely 1 more than in tlie first particular posiikm; 
tlitfsc ID subtmctAl from the 17 iea've 7 that is one fourth of tlu^ third wid fourth 
men's detniri; llK*Tefore tlie third and fourth men \u\w 28 denari luuween them; 
from >^111 siihtmrt the H that remain for the third man of Llie altoww'ritten 

28 denari Jenvitis 20 denan for tln' fourth uitm: next >'ou subtrm^t the 8 that 
the third has of tin- 19 diuiari itiat he pro^toscs to have: thr^re remain 11 that is 
of the foiiith mill fifth iueii'!( detniri: tbi^refori' tim fourth and fifth men haw 
55 lielween tlnmit of the fourth has 20. Therefore llien^ remain 35 for 
tlic fifth mail wlikh added to first maii^s 8 denari imiki^ 13; a ijixth jMirt. of 
iliese, muuely is addetl to tht' fourth man's 2D denari niAkiiJii; ^27 deiiAri 
which should Ih- 21; therefore iu the soeonij! particular ^losition the fourth man's 
wine exceeds b>^ ji6* tJiat In 37 sixtlL^, namely 10 sixties fewer than in the first 
particulnr position, namely 17 sixtiis. Tlierefore for the 1 that w\> incre 4 vwNr| the 
secoiiil mall we ii|>pruxjmated more rlowly by IDsixtlis. and the approximation 
w .17 sixths; tlHTt'forL' ytm multiply the J by' the ;!7* and you divjih^ by the 10; 
tlh^ quikieiit will bi' -^3 denari whiib JtiO a4ld to the 10 in the second partimlur 
[Kiaitii^n y^eldiiiR j^l^ fi’f ^h*^' rtecoiul mnii's denari. Truly tlii» third lifw tlie 
difference betwwn it and Lite 18, namely -^4; lhe» fouuil, ymi subtract the 
se^'oml man's from ihe jdiuviwrjitfni 17; then’ reiiiaiu ^3 whicli ore one 
fourth of tiw third and fourth men’s denari; theiefori' the riiird mnl finirtfi men 
have 113 deunri boTwwn them: frtun tilt's*? yun subtract the third imui's ^ 1; 
tliere remain the fmirtli luau's ^8 dejjari: JW'xt you subtrcici the ^4 W'hith I he 
rhiri:l mim has fnuii the 19 dfamri which he propiva-s to haw; there rpimuii ^4 
W'hich are fifth of the fourth ojhI fifth men's denari; r.lHm'fori' the fourth mwJ 
fifth men luiw ^73 denari between tlwni of which the fotiflh has ^8. Therefon^ 
tlk-re remaiti fur the fifth man which added m the fitifl mau's 8 deniLri 
rmUce -^72; a sixth port tif lliesc^, namely 3 ^ 12 , atldi'sl to Tlie ^8 denari [p^hl2| 
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yieULu 11 an it i^liQuld; iiiul | of th^ Jirat utid nuxjiuI urbcii'a dpciuih, imiiii'l>'^ 

Ar1d«!d to thf? |fl-l cietiari of the flftli iiuin moJct? ^^7 wbirh ^ilMMild Ik* 23. 
Tlien'furv tou subtrju.i tj»t* 23 from ihr ^(>7 ilctuLri leaving lUid itie fiftli 
tiiAii exceeds b>' this miuiy in the fiwt uni\iprHttJ {Kxutioa. Tben^re in the sw'OJid 
tmjvTntfU position iiu^i put it that the firM bus 7. Ttierofore the Etecoud mid third 
iiH'u will have 21 bet^nMi tlieiii; >xiu find by elrhntaym the !M?pAratkiii ocroniiitg 
to the flbo^TiwTiTteH order that the seeiind hnsi ^ 10 of the 21^ and to tlir third 
reuiiiiu |lQ; with tine twt> portiouN ^tiu tsiuiilarly find that Xiw bjiirib tiion limt 
mid Uu? fifth ^'27; if yun will ndil to rbt^Me a ■ncveiitli of llie fin«t maii^s 7 
deimri ouii of tlw Mtontrit jjl7 deiLtiri. of which | ip. ^2, then there will Iw 
^30 that should be 23; tliereforc in tht' w<ond univt-nshl position tin' fiftli inmi 
exenxis by ^7, iiHitK-ly the difference Utwecfi the 23 imd the |j3t)> In tlir first 
universal fmsitkjn he iiMleed ex^^•^'<leJ tin* ndue ljy ^44: tJieirfijre for tin* 1 that 
«e flecrenaed the first nnui in the secunci uiuverNial iKKitkiii we H|ifjroxiJn»tisl 1 he 
cnir value innrf- rlnai-ty b>’ ^'^7, oAuiely the dtfferoiiee between the nnd the 
-1^44, niu.1 the approxinuitinn iif 1^7 tlenari. You muJtiply the ^7 by Uw niu', 
and you will divirlc ii by tln» ^^7; wHU Ih’^ the qisQtient which >s>u subirACt 
from iIk! 7 deEULti of the se^'oiid luiiversal pof^ilion; tlnie remain mid the 
first nuui liAti this many; rtiibiraftwi frvmi the 14 which an? u third 

uf tlie mimd and third men’s deiuirJ: tberefiire wu multiply it In* 3; there will 
lie ojul the spcond and third hati^ ihL" iiumy benvten them; if >tiii wdll 

slriw to part thr^e bctwi'eti them nco^irliug to that W'hitJi we did alM»w wdlli 
the lil, ytm will find that tlie second man has and the third ^^11: 

this you find that |^lb is what the fourth man tuts, and die fifth luis 
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On thf Sams* 


Also there are 5 meii^ and Lite first, of tlieni jisks from the setNiml, third, and 
fourth a thirrl of their denon^ iitkI lie pruiHuses to have M denari; the second 
anka for ^ of the ilefinri of the thinU fourth, and fifth tlien^ and he will liavv IT; 
ahxi the third mks fur ^ of the denari of the fourth, fifth, ontl first nmi. and be 
will have 19. Aini the fourth man oaks for | of the dfmori: of the fifth, first,, and 
litecfKKl men, and he will have 21. The bairth asks fur ^ fif the denari uf tlie 
drat, second, anrl third men, and tie will Itnve 23, It is Nought boH' tiianv muh 
luLs: you put It that the first has 8; thertiFore the i^eeuiid, thirrl. and fourth w'lll 
have 18 funong them, iinineh' tri|dr the difference lK*twwn llie 8 and the* 14, 
and tjjp Irt must la* latrtisi aiming the threi' by i4dwtB>Tn: yim put arbitrarily 
that tlie second luis G of the 13; tberefiire tlu*re remmu 12 for the third ancl 
fourth; again tin? 12 nittsi Ih* iiorti^i betwism thcmi b/y eUrhataym, and foxTiUse 
tlic ]KJtiiitk>iis of the first add EaCcotid iiieti ate fabe, auotlier fahte tmaitkal muiit 
tw put fiir till' third man. Ymi will twll the fKtsitiuii of rk' first man tlie first 
elchatav'in fiir tlie first imiti. Truly you wiii tirutie tfo' sccotnl (tositiort the first 
elchmayin for thesec'ond nuin; iKtxt iH'cattse in lli« first ptisition for the sccoihI 
rlchiiUiyin wi* put it that the Hecoiid has fi, one iimst have 44 among the third, 
fourth, and fifth then, uatnely tplailntple the liifferruCf' lietwcsui the G Jind tlu^ 
IT; therefore of tbe^* 4-1, ati tlie third and friurth ha\e 12, the fifth has 32; next 
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it niilHt bfr that hjt* thp third flthutaym JtiU part fbi‘ nijavirirritTen L2 bi’iwi?eti 
t.Iw ihird aiid fourth iiicn tsti thal tlH* tbirtl M^ith hb tnkitig froru the fourth^ tifth^ 
and hrst turn ran have as he prupoaLid, tumidy 19; ibis partition is dmihjy (ione; 
first indectl yuu put it of the 12 that the third and fiaunh betwti^ii them lliai the 
third iiuui bms another quantity; you vrifi establish it hy eldmtnym arrording 
to that [p343] whirh was luiiitiphed atnl denutiiKtrated uhove^ Or ip auotUer 
%'ay, >t>u athl Llie 41 that the third, fourth, anti fiftli tueu luive attiotig them to 
the fint inan^K §; then? wiiJ be 52 from a^hirh one iuilhi give an anioiiiif to tJie 
third tuan so that iie wtll Iiave a fifth of the resUhiet liaviug the abmvwritten 
19; tberehtre jiuu put i» the first poftitioii <pF tire third L'Jdmtuytu that the third 
man ha^^ 2 fiom the 52; therefore there remains 50 f<r>r the futtrth, fifth, amJ fin^t 
men; a fifth part of this, naiuely 10* ta fwlded to the third mun's 2 making 12 
which shoultl be 19; tberfddre the third ntitu lacks 7. Wla'iict' >'ou put in the 
second position rjf the third elrliataym that the thinl haft 7 of the ahovv'written 
52; therefore tliere remains 45 for the otlier ihrt'e; n fifth }Mirt uf tiieMS tuumdy 
9, is mhiiti to tlie thinV» 7 inak'mg 16 w'hich should l>e 19; tlH^refore in thf* 
second position the thirri lacka 3* and in the first he hicks 7; therefore fcjr the 
5 that Wi' lnfre4t!» the same third ue npprendmate more diwely the true ea]i»e 
by 4, and the appraximatioti is 3. Ihetefurr you will multiply tlri? 3 hy the 5^ 
and xou divide b>' the 1; tlte quotient will be ^3 adiieh aiLtkvl to cbi> 7 in tlie 
second imsttion makes ^ 10, and tlie third man hm this luniiy; or in tuiotluT wtiy\ 
1>ocaiiM' the third iium, having a fifth part of the fourth, fifth, luid first meirs 
denari, has 19, and the four have in all 52* namely if the 19 are subfraeied Fr^mi 
the 52, there remains 3J for the fourth, fifth, oiul first men after the giving of a 
fifth of their denari to tbi‘ third iiuui; therefore the fifth t^art is ^ of the residue, 
namt'ly Xh therefore ^ of the 33 wliidj an* Is that whirli they guv'e to the 
third man; thi^* ii^df.-d to the 33 y^kld ^41 for the fourth, Cifih. ninl first 
mea'H deikari; tlime subtrorted frotu tlie al>oveaTitten 52 leave J10 fur tlh' third 
man ns ts found ekhataym. Truly the fourth luvt the n^tiidue of this iu the L2^ 
nauady JL as the>' haw 12 Ijetw-wn them lajth; to the | l ran add |7, uariady 
a sixth port of the fifth many's 32, the first's *S, and tfie secojid'a 6, making 
which ahoukl he 21; tbefxdbre in the first pcjoitioii of tht- iwcoihI ekiiatayui tin* 
fourth nuui lades ^12. Therefon* you put in tlie aer^oud tKetition of the same 
necoud eUduitaym that the second uiun hao 5 ^if the alxnt’writteu Ifi lluit he Ilu 
with tln^ third mid fiHirth meti, and thus thi:''re will reuiaju L3 for tlh* ihirri and 
fourth whjdi niust luive 48 with the fifth rimti, naitieh' quaclmple the differetice 
betwmj the? 5 and the 17; therefure the fifth Iulh 35; next you jiart llu? 13 ctf the 
third and fourth nien lietwetii theun ho tluit the third with hia taking has 19; 
tills partition yuti make with twouthcT ptwitionij, nanwly by’ a fuiirih cldiaiuym, 
or l>y another of the alxnvw’ritlen uwtlKHhi width is ua>n' elegmit, ajui you find 
rJiot thi' third hart J9 and the fcMuih has J3 of the 13; to the mi odd W, 
UHiiiely It sixth of tlu‘ sinit of the fifth man's 35, the first8, and tlie sc^ond'a 
5; tfiere will lie ^41 whii'li slioiild be 2l; llierefore in the second [KMiticjn of the 
juatHifl i>h4uita>'in tlie fiHirih man larks ^9. liidectl in the first In' laL'ki*d ^12: 
tlMTi^fom^ for the 1 that vre ih?creartc?d the HC'cmiii we appruxiiiiuted the trut‘ s'ulue 
of the fourth uiori! t-lo«‘ly by J2, immely the ditFiTimce kietwiim the ^12 mid 
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the ftnd the Approxitnatioii » itw thm^ you mtiltiply Uie 1 by ibe mkI 
you divide by the the quotient will be ^4 that you suHtruft frotn tlw 5 of 
tlir Mpcond pOHltiori lemving the ptantHul hiw th» maiiy, ii« the finit luie 

8 ; nett you atrivt* to find the qwiiititks uf tlic thiind, fourth and fifth nwji liy n 
fifth ekrhatayin or by unother uf the abovewritten luethods. and you hiid that 
the third has ttM* fourth lU and the fifth ^-i7i to these you add ^ of the 
sum cd the first’s 8 ilenaii, the second's the tlkird’s ^5; ft sewnth <if it 

1 ^ 2 ; there will be ^-19 which sliouJd be 23; therefoif in tJie first positiuii of 
the first elchataym the fifth man exceeds by' §26; therefore you put il in the 
seoDml position of the first ekhataym that [p^l] the first lias 7^ ruuuely one 
less than in the first, and thus it must be tlmt the second, third, and fourth 
men haw 21 anjoiig them, and you strive to port it by eichatayin: earti yrith 
htH taking has hi$( propoued tinmher, itamely the second has 17, tlie third has 
19, and the fourth has 21 , and yon find that of the 21 the aemnd has ^ 1 , the 
third | 6 , the fourth Il 2 ; from this \^ij find tlun the fifth has ^41; tnthiw Sdl 
you add a seviiith of the sum rjf the first’s 7, the second's f U and the thini's 
|fi, that a U'i; there adll lx- ^44 which should be 23: t heritore in the second 
position by of tlie first elchalaym the fifth inaii exreccis by' and in tlu- first 
posltiou he exctviiecl §2631 whence for the 1 wKk'h we cIccreasnsL ;lte first man 
w approximated iiajK' closdy \yy § 5 - uoanely the diflerence betiveen the § 2 fi 
and the ^21, juuI the appruxirualkm is :j2l: tlwrefore you Trill multiptv the 
tv I lie 1, and you divide by the §5; the quotient will be ^3 whidi you 
subtract fn^tii the- 7 of the iwontd txwitiuii leaving ^3^ and the first trttly hiia 
t his many; tlm fouiui, yoii strive to find the other denari by' clchataym acedrdiiig 
to tlic abo^tiwritten method; and you find that tlie i^econd has ttie third 
^ 11 , rlu' iuurth ^ 16, juuJ the fif^h iitid thus yott strive to rijm-ate in 

similar prQl>le[iis, luid all are Holved mirAc'uloiboly ly ekliatayin. 

On Thrft A/eti li'Ao Havt Dt^nurt. 

Thr« meu haw ^leiuiri, and the first asks for 7 from the serontl, and he 
pfoposes to have three tinws as iiiatiy ns the second: the second abo io*ks for 9 
frnni the third ZTuin, lutd he will liave four times ns (iiauy as tlie third: tlw third 
tisks for 11 fnmi the firrU nuut. and Ih? will have five ttmea as UL&ny as the first. 
Vou indeed put it that ilie first liaa 17 to which yvni adii the 7 tiukt lie naks firuiii 
the ik^cond; thi^e will be 21 of wliicli a third part, ijaiiudy 8 , is the residue tiiat 
riuiiHitus for tin- stToud mim, as he k*i-vp tior 7 to the first; ilu>ri‘f<tre the jwcvhxI 
has Lfi to which you aiid the' 9 that lie anka from the third truin; there will be 
24 of which a ^ pari, nanwiy fi. ia rlic rcHidue that remaina to tlii! third after 
giving the 9 to the sntxici inwl; tliercfore the third has almilarly 15 to which 
yv)u add the 11 that he asks jrmn the fir^: there TvtJi be 26. Atid fur the fir^tt 
there reimun 6 which shtxild be 31h namely quintuple the 6 that reiiuun for the 
first; thrrrforr' in tlie fint pAitkm the third mati larks 4 that is tjic difierriice 
between the 2 b anti 3U; therefore you put in tlie sct.'oiHlI poKitUui that tltt' 
first nnu) has 14^ nmnely^ 3 fewer than in the first pomidou. Tlkcrefore the secemd 
hjw 14. bihI the tliird |l I to Tchkh yrxj mid the 11 that Ix" tabes from tlte first: 
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there will reiniiiii 3 fur the lb?sl, iiiul the tlurri will have 3 25^ hibJ the ^25 shuiikl 
be 15« Qjimely quintuple the 1, that reiiuiiii fcjr the hrat; thereftuf in the hp^-uihI 
[w^ition the third man pxcwls li>’ ^10. In iJur first he iinieed hidkeii 4* therefore 
jTW add the |lOto the -1; tlnm* will be ^l-l: thereftite for the that w'e decreased 
I be position, the refliilt inrreaiHHl L therefore how tiiiuiy shall we dcfTonsc in 
order that the RwiiJt iiicreast* -I? ’^bu tlu'rn'fon:" multiply ttn- 4 hy the -L and 
TOU divifle by the ^14; tlie qiit>tient will bt' jitiu Kiilytrnri thhi from the 17 of 
llie first position; ibere will rotmtiti and the first luu this many; tn thew 
you wld the T llmt fie takes frtun liw^ stttiTitl: there will lie ^2^1. ii ihirrl iwt 
of which TOU aild to the same 7; tlten? will Iw atid the titToiid had this 

many; to theae ymi iwJd the G that ht takea from the third; tliere will l»e ^^23. 
a iuurtli part of wltjfh you arhl to the 9; tlnw will Iwj ^ 1 I. »it>d the third had 
this many; and iialeeii m this iiiiiimer nniuy various prohleius can he pr{j|>dHed- 

.WoTc. 

IndwJ the 11 ih'iiari which tire tliinl aaks [r\mi tlie first an-liubtrai-ted from 
hia denArit and the T denuri that the fiirit aslci from the t^tond are submu-tnl 
froiri his itenarit and the fl denari that the st'fond asks froiii the third me suIh 
irartefl jfrom hb denari, and that w-bicli will renutiEi fur emh is called hb residue; 
next because the first with the 7 denari of the a#i‘t>iid [fiS lSj iiaa triple the sec¬ 
ond’s TCfildiie^ t!ie first's residw- with the ulHnfWTittcn 11 denari anti with the 
7, iiaiuely with 18+ b cdinilarly triple the accond residue: similarly you 

firai that lb' scxotid man's rrsicliie w'ith tfie 7 domm+ atid with the jihHWi wrilten 

9 denari, nanady with IB, b qujulruplr the third tann’s residue. And tb* third 
[mm’s reajdnc with the 9 tjeinu-i. hihI with tlw 11 clenari, naitiely with 20 denari, 
b quintupU.- the first man'K rKsotiia-, +4iiil hecaiiMf- the tirsT.'s resirluo with tlw 
Id [Icnni-i b triple the second's residue^ theu a thirtf jairl of the first’s residue 
with ^ uf tiw ejenari, mimeiy with 6, la as numy a« the second’s jTsidu<-. Also 
because the iMXruudb residue whth the IB denari b quadruple the tlurd's residue, 
then a fimrth part of the secuiid's resklue with | of the UL namc4y witfi 4, b 

many as tlic tlurtl's rt-sidue, Akiluj because the itiird's rt-^qdue with the 2tJi 
licinxri b quintupto the first iiiAirs residue, then a fifth part of tiie third's rrsidtte 
with I of the 20^ nanw-ly with 4, is as iimny as the first's residue. Anti 
tfiiril of tfie firstrt^hUu’ with 6 ih-nari is ua inauy ofi the second's rtsidue, and 
^ the sKSfHid's rrsidm* with tin* t deiuu'j b ^wi many as the third mnn's residue, 
then if j of tln' second man’s residue and the t denari are aubtriictetl frotn the 
second Jiiaii’fl peiddm?, tlien | of the fiiHt man’s iis*idne with B fiennri will rrinain 
ec(uai to I of the second's residue miuas -) di^iari ptus the third man's residue. 
Therefore if to eatih fHjrikm art? added f ch-naji, then | of ( he first’s r[?iidue witb 

10 ileiiuH will be as many as ^ of t)ie Nt^'onirs n^iiliie with the third's residue. 
Similarly l^'uuse ^ [if the stxomrs residue with 4 dcmMi b as iiuuxy iis thirvl 
tiiairs rf-juidue, and of tlie thittl's re^^idue with I di'iiiirj b as rjinny ns the first 
ttiHii'a residiK-, if frutn boiii portiotis are sulitrurttid | of the third's residue and 
4 denari, ilien k of tla? second’s residue with 1 denari will lenuun as iJim:v ns f 
of the thirtl's rf^idue minus J detiniri plus the first iiian’s residue. U'heiice if to 
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both portions im* acltliiJ 4 dniiiiri. ^ of the bw'oikI's Twidix* with 8 deunri 
will be »H iiuuiy as | of thf third's rf?iidiie phts xiw Ikst^s rt'^iicluc. And 
^ dI the third's mtidue plus 4 deJiuh Ls ah innny an the lirst truin's r^dne. fuid 
third of the first's n^tiue pluH ti deuhri tn as many as the stand's residue, then 
if from both portionit are ffubtracted J of the fim*5 lesidije imd 6 denarii, theti 
J of tlw first’s reunlue a'ill remain as many as | of tiie amoDd’H resniue ininus 6 
denari plus the w^f'fwurs resklue: adicme if to lioth tJorticKis are arlderi 6 denari^ 
tJain ^ of the ihirtrin ritikliie plij.s LO detLari will be as many as | of the first's 
resklue plus the st'eririd's residue. Aiwl laM'aase | O'f the first*3 residue Tdufi 10 
denari is as nuuiy ^ n| t)ie setxjud's resiciue plus tire tturd’a residue, if to 
both portions are ntUhd 20+ then | of the linrt’H t^iduc plus 30 denari will \k 
Its many iiA I of the residue |diiH the tiLird’s reddiie phiH 20 denari, it 

ts itkureover iJjowu that the third's residue plus 2U deimrt b ti\’v times »» iiuuiy 
as tlie first uum’s n^ldue; therefore the first’s reswliie plus 30 denari is | of the 
second's reshliie plus fiw times the first’a residue. mmiHy with Whetav if 
from Iwih p>ort)uftH is subtracted ^ of the first's rtsiidue, then 30 deiuiri will Ix' 
I of the aen’oiwrs res id Ur, and ^ t>f the fitsl’s rertiduf. Aji;iun liet'aiisw fourth 
uf the second's mridue plus H deimri U ^ of Like third^s remidm' plus the first's 
detuiri, if to iKJth iiortions are adilnl 18 di^iari, tl>pii | of tJn' seculars resitlue 
plus 8 and 18 denar!, niinK'iy 26, will be ns ttumy as | uf ilie third’s residue plus 
tlie first's reshiue plus L8 denari. It iinirt'iwtT siiimni that the find’s tysridne 
plus 18 deliari b triple the sdCotid's teShilK'; thetefoty, ^ uf tlrf seCoUfra feiiUllie 
plus 2fi denari is | of the third’s rciiiduut^ plus triple, uaitiely ^ iXH rt!?tklu4'^: there¬ 
fore if [roin Ixjth ptutioiis is subtrartnd j of liie »erotKi's resdidue, tlieii ^ of line 
third’s residut' plii& of the second's rradiie will remain 26 dcimri. Ekeau.'ii' * 
of ihe ihirij's residue phis 10 denari hi as mrtn>' as | of tlie first's reskJue plus 
the wctmd’s residue,, if to [pSifiJ Iwrh portiinis are adiled Ifi ilenari+ then ^ of 
the third's ti^hlue plus fp au^I 16 denari, tuum^y 26, will be as niajiy us ^ of tin- 
first’s residue pluK the stH^iid's rynkiiie jiIils 16 denari; thi> soc^ond's rei+idue pLits 
16 denari Is indi'T’d qniuirupJe t he third's residue; therefore tlir third’s reKidui‘ 
pluM 26 denari is | <if tiie first’v reskJue plus iiuailruple, naiiHy ita Tundve. 
Thi'iefcae if fri>m l»oth [Kjrtiuns fifth of the third’s Tiatidue b suhtrarted. then 
I of thi'' first's resklue with ^ of third's resklDe will retrain 26 defnarir auil 
because uf tla* first's with | uf tjj/e sct^Hl’s r^idue are 3t> denari, atai ^ uf 
tlw stHXJtid’s with I of the iturd's o^iilue 26 denari, auil ^ of the third’s 
with f of llie first's n^^idue are siinihirly 26 denari. It must W that you ha\,^' 
equal [Hjrtioius ill al]+ and the finri anrl (U^runii itarr.s ar*.-^ nnirrauitrirl so that they 
ar(‘ all 26 deunrit you do it tbii^: you divide the 4, by whidi the 33 exieetls rtie 
26, Iw the .'iO; the qisitienr will be and iHitauHC ^ of the with J of 

the Hccood’s reskiue are 30 derum, tlu'ii ^ nf ^ of the first's rwdrlue, muuely 
aiwl of I of til*' wcotkI s rcfddiKJ. iiamety 10, aill i» ^ of ibe 30 denari, 
tuunely 4 denari; therefore if uf tb' first's resIdiK' an* subtrarteri fituri of 
itself, ami from ^ of the Hescond’s reiiHluc U Mubtracteti ^ of its reskliH*, ^ of 
the filTSl’n nodduo wit h ^ of the sciroiid'K ia 26 deuari; tberefun’ ^ of tlw firat's 
ttsiklue with ^ of iIh' secuurl'a residue are as many as ^ of the MHxmd’a rcHidui' 
aith J of iIm* thiol's resitJue. Thi'tt'fort' if from ^ of llie tk-coud's residue are 
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subtriurUNi of itn reaJdue. ttieti ^ of the first's residue vtLl tenimu hs iiiatiy 
as of tlw* secood'B residue with | of the tiilrd's residue, Krtan -M df the sec- 
und's rtnthhie ^ are siubtraeted, thus^ ijf the ■“ make twMitifths. and they are 
subtract the ^ wiU remain narneJy And i>eeauM.' ^ of rtie sceond's 
reskliui with ^ of the third's n^kJue are tm nuuiy an ^ of riie third's residue 
with I of tiki* secoml's residue, uatiiely 2b, if from ^ of the thirej's renidiie are 
subtracted ^ of its residue, then ^ of tbr? second's residue are as niaii.v om tHj>le 
the thinl's nvudue with | of the first's resiilue; for that reaAin ^ of the sr-coiid's 
residuK; are found in parts of the thinl arui first's rtswiue. As we said. Y of the 
secockd^s residue are asi many as triple the third's residue with | of the first's 
residue indt't'd. Tlierefore ^ of the socoikI's residue. ^ that », are |j| t»f Y 
of the secorMrs rwidiic, namely thus ^ of triple the third man’s reidibje, 
and two third of the third's residue will l>r ^of triple the third’s rejddue, that 

of the flrNt’H reHidtU' are of Jt^ij residue; utkI bi^uuiie ^ 
of the first's residue are as many oe of the second’)^ residue with | of tl^ 
third man’s residuo. sindlarly YP ^he firtst's rt^idue will t>e as numy as ^ of 
tike third man's resKlue almiR with ^ its r<.s»idue, ;uhJ with i|[ of tlK' ihirtrs 
residue. The ^ and | of the third^s n^ddueait* ^ of the thiTifs imulue w'itb 
^ of his rtsidtiT- I’lwu^ore if fn>ra tin' are siibtrwttd tlK* then ^ of the 
first Rian's rcsirliie will remaiii as many as ^ of the thlrri's resahse. Thnreforr 
two numbers arc found for which ^ td ow anr ^ of tlie otlHiri yuu tiiui them 
thu«t becaiJAi^ the 911 and the 11 wliirh ate unfler the friK-tions are imegridly 
diviidhle by IL you multiply ^ of the !)0, namely 0, by the and ^ i>f the 
iiaitteily 1, tiy the and ytiu will ha>'^ JtXi fiw the first uumber^ and 
for the seiimd. namely for the third man's resichie. Aiui herauHe the ihird^a 
rusidui^ with 20 ilenari is quuituple tl*e first's residue,, you multiply tlie 'KJO by 
5: there will be 15iHI from w'hich you subtract tht‘ 350: there remain UIK which 
you divide by the 30 ahcw'CWTitten <letuLri; tiie quotieut will be 59; you dixide 
the 306 and the 350 hy the 59^ the i]Uotittit for the first rt^ddiK' will be 

^5 denari: to these you odd IL denari tliat tlic firsit i|p^*es to the thini; there 
wdll be aiKl thus ^5 are had fur tlie Ibinl's residue; to thew you arid the 
9 denari wlikh he givm: to the second; there will \'re ^ H, and tin' tliini has this 
many; amt iMX'ause the first with the 7 ilemiri of iJie second h^^is thnv.^ tirm^Si ii» 
many ujt the fjccond, you arid the 7 to the 16. there will he 23 more than a 
third part of It, nmiiety ^7; if you will add ilie 7„ tfien >iou will have I for 
the .second s ckuiari. 

fOu Three Men Hho Find Three Puftes d/ Z?cnan,/ 

(inieetj there is the satut* prublem :p347| on liin^i iiien who find thrit* purws 
of denari. In the first of thew are IH denari, in llir ^*0)1111 15 rlenarit in the 
third 20 dctuiri, and the first with tlof first purse has thrts* tinK!S iia many tuf 
tlie second. The secufid with tfa^ second t»u^ has four times as nuftiiy as the 
third, the tlainl with tfw tliird purse fiw tiling as many mu the first, The fimt 
has, as We said brforc, ^G deimri. th*' stHtAnd §7, the ihirfi ^5: in another way 
readily, because it was ohown ahuve that | of the tiivt's rtjaudiie with 6 driiari 
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is an mmiy us the ««^otxl's a Fourfh pun uf a third part o4 the first's 

resklur, najiidv ^ <>f ihe first'fl reSKiiiP with \ rtf fi ilntari. naitiely Jl, is as 
many as a fourth [wt uf the awond^it reHulua WhiuH-r if td bdth pottirtns am 
added 4 detiari, then ^ of the firKC*H T^idue wilh ^5 rleitah will be aa many aii 
I of tlw serutnl^s mttdiie with 4 denari. lYuLy \ oi the ^ecnw^i reatdue with 
4 denarf waA «h<jwn to be o^^ual to tlw third itum's residue. Tticrefore ^ of 
the first^s residiir with ^5 denari is a^ tniuiv as the third's residue. TherHorc 
I of tiaciHrty of the re^ndue w'tth ^ of ^5 denari, namely « 

as many ns ^ of Ihe third's residw?: tltemdore if 4 ticnari are added to both 
(lonkwis. then ^ id the first's resklui? with dEFnari will be aa many aa ^ of 
the thirds reskhie with I dejwi. And truly ^ of the third's reaidne with 4 (ieiart 
ia as niAny as the first man's riatidue. Therefom uf tlic first's rtiiadiie with 
denari » as many as ihr saiue first's residiie. I’ljcrefore if of the first's residue 
ia contiuoidy subtraertedt cheu ^ of the first'» rrsidtie will be ns many as ^5 
deuuri. Tbeirfure you tUHj a number fur which ^ uf it is ^5. Ymi will ibcfelum 
multiply tlw tKJ liy the and yuu diiiide li^' the 541; them wdU he jjg fjjf 
first iiiAirs resdxluf. Aiwi note tliat tlie thm' nieti hml three jHtrA.is, in the 
firat of which are 18 donah, in the second and in the third 30. and the hrst 
with the first piinw has triple the second: the si\:i>nd with the purse has 

qiiailrijple the thirrh th** third with tlie thirti imrrH' has quiiituple tluc first: then 
tlw first's rei>iduf^ is tlie saiiif' quantity as the first's deiinri, tlte seroud ns the 
eecufid'a. the third a* iltw third nuiti V \tni will find the solutions deuwnstrated 
in ihbi tiiannfT kiy stasrial method>i in the fijiirth part of the twelfth chaj^er. 

On TArfr Afrn. 

Thtw mm wiiih to buy a Ikuso. jutd the first asks for ^ of the second's Iwjiots 
and nf the Lhird's, ami lie propoan to luiy the home. The wicxiiid asks fnr ^ 
of the third's Is^ants atul | of the first's; anrl the third fuski fur ^ uf the first s 
and of tlie sntitid's: uiikssl ymi pm h lIiaI the'' first has 30 wrhk-h Lt a cnxiuiioii 
derii^fTtiiiator for thr ^ that Iw n^ks fitKti ihe servuiiJ, mid the ;g tlul lie Haks from 
the third: jt m idways necff«ary to liB\e the jiudtion fixfth next put 

in the first posttkm that the secotKl has Tti^ an it is a ik-nomioatur of 

the I that tlie first fkKks frmii him. nnd the ^ ilud the third anbi fn>ni him; tiexi 
you t'uiisider Imw iiuuiv the first and hecotkl tude frocti t|»e ihinl. .And tite first 
asks for ^ from him and the seconul ihereCMre tla* first ctskii fmii him dj more 
than tlie MyNUhl, tiagiely ifip diffi'fe-tiei' iH'twiwti tin- ami tlie this kmnirni 
>y)u (wld the taking to the 30 becauM." the first asks 3fi from the scmiud, namety 
^ of tlw 7d. Ainl you tuld to tlw* TO, the taking} of tlie stsxind frum the firsts 
tumady itn^ wyfi ht> 7fi which is 11 inure ihan the ajal t he ] I is of tla* 
third man's Is'Tant-H; therefore tlie third imin lias tw^he tiiom LL, DAniely 132. 
nml ihiL'i Lht' first and !«ec'oi)d can buy the iKirse, tlial is with llteir takings tlw-y 
liave one and the same munber» For exiwnfile, tlK> first wlit^ with the 30 aial ^ 
of iho second's 71), and | of the third's IXl. lias 109* Alsu the sisxuhI wdio with 
tfie 7U HiicJ J uf the thtnJ's 132 and j[ <if the first's 30 has similarly 109. and it 
in put to W the price of tlw liorHc; next >^i wld to tla^ 132 uf ihi' iluid ^ of rite 
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first'ri hM.’Zjiiits imd i tjf Chc! stand's 7U twziLtits; will Tw M7, luuiuJv 

H ■■ 

tiiorp thau tho prict* tjf the borw*; lhtTi*&Jn» in th*' fipst pijsition llw‘ thirti 

man excn’dF bj' 38: tlwrcforp you put in the seroiwi position that ttw’ sfs'oiid Has 
5CI, iiaiiielv 14 fewer than in liw first, luid .vou hiid by iht* nliovewritten reason 
tliat the third will haw 18, ainl tfie price of the horse is 74, anil he lacks 13 for 
t}M> sccoiul pfMitiuii; tlicrL'foie for the Li that we deiTease the third iniui he lat'kn 
38 for the first poefiition. aikI for tlie 13 that we decrease him In the- secoiHi lie 
hicks 81^ thetefure >^mi wdiJ multiply tlir |1 hy thi^ 38, and \tiu divid*' by the 8J, 
and you subtract tlie ruiult from tln> Til 4>f the first position, and wu multiply 
the Li b>' tlie L3, and you divide by the 84. and tlie result ytJtt add to the 56 of 
tls* secomi (xisitiuii w inch is iiiore ek^iuit; thcfe will bo ^811. itiiii tln^ setmbrJ 
luw thia tnatiy: by this >viu find for the alKj^Twrittcii reason the thlnl has 
and the pm-e of tin* horec k ^82; if >xhi will wkh to haw tbeiie iinmtK^is in 
inteifcrs, then y'ou multiply iwii of them by tlie 81, nnd the first has 1530, the 
iKs.'tmd 3038. the third 35-10, mid thi>: hfirse is 42211. 

More bif thr Propfirtion .l/rfAud, 

Becatisp the first with ^ of the KtsxttKLs iH^zonts, and with of the thirers 
bezants has os many am the second w'itli \ of the third's Ijczants nuAi j[ of tjie 
firiit'a Imsants, namely die prke of tin" liorse. If frtnn lioth ^larts ^ of tin; st^md^s 
bezants » subtracted, then the first with ^ uf the thlTtLs fiezaiits will it^iumn 
Mtiial to Imir of tlif» second’s btriants w'ith 3 of dn* third's bezaut-s and w(thj| of 
the first's lie'jtcuits. Ako if from iwth p^irLs | of the first 'h imzants is KUlHracl«l, 
tJam I of lh4- first'ii bezants with ^ of the thinri! iH'znnts will reiiinin am mmiv 
os ^ of die stvomi’s lMv:ant4» with \ of the thirrl's bezants. Wbeim* if from l>otli 
parts ^ qf tin* thiriL'!i; Ijezantii is suhtrarled, liieti ^ of tlir first's bezantn with ^ 
of the third's bcsonls will remain as irmiiy as ^ of tlie st^cond's l>e/Atita. Again 
becatiw tlte third mmi w4th g of tlm first's bKiaiits and with | cd the i»fs.iniid's 
bezants tuis as many os tlie first «rith ^ of the t*ecoiid^s }:>eziuics and with, ^ 
of tlie third's beza.nt,s, if third of the third's k A^niimoiily snbtracUsI, 

thru j uf the third miuii's bezants with j[ of tln^ first's bczonis uiiil with \ of 
the second's bezants will be etjmil to llm first's la>ziints wdtii | of tht' si^^oiid'a 
hc74UHs. If ^ of the first's bcMHits and | of tlie M'rund's biV 4 mtfi are itJinmonly 
sulrtrocled. then ^ of tlH" third's lier/JHitu will remain ns many m ^ of liu? first's 
bezants with ^ of the second's bt-zants: and siibtrarting the 4 from tlw Indf 
kravi^ Ajid because | of tlw’ third iiians’s bezants are J of the firstami 
^ of the ticriKid's la’iMuits, then J of nainely half <if tlw» third's iM-zants will 
be I of I of th*' first # beznuts, iiaiitt4y iuhI | of nf the fjccond's iM.^ziuits, 
namedy It was show'ii that ji of the first's bt^zants w'ith ^ td the third's 
bezants irnktsi are as many as Iwdf of ibe second's; but of the third's iiezajits 
w ^ of th*» first's iK-uajits ami of the secural'N iK.'zantH. ■nK.‘rt‘foi>‘ | and 
^ of tlie first's bezants, that is, with of the serond's hezjuiis luie ns 
miuiy its half of the aecomi’a hcTauts, Thetefore of the sectjnd's liezanis ale 
subtracted from ^ td hk besanis; |^, 2-lb of tire first's liezanta will rc^nain as 
many ns ^ of the second's bf‘zaiita. Therclore for the first aur) sectJrni'M Vh^suiU 
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iiri“ fouiul tvo iiuml» rH for whif’h ^ of odo Ih of thf? other: yan fjii4 tltooi 
thiiK: (?ef aiiir«e tin^ 2l(l tiiv\ the* 112 thiit ilto uririrr iJm fractiemfl uti* mtetpraJJy 
divisi^iU* by 8, >^011 irndtiply ^ of 21Q. DiuufLy 3U b^' the find of the 112^ 
iiti[rH'l>' I I ti>' the 2lT, atH] yuu nrill have i53U >uid 3038. Agniu !)ecAit»p it was 
tieiZKinHtrAted that ^ ftf tht‘ Heroad's be^-atits is ^ of the Hrst's hmuits mid 
nf the tliml K Itnuuits^ then ^ of the Henonfl's t>i!V.antK wdikh arc ^ of lialf tlte 
wcoixl's iMzzants will bo | of | uf the first's !i4V4Uits aiul | of ^ cd tbo third's 
bcq^antM. tliat are | of tbi! tint's Ifezauts, nml ^ of ttiiO third's baeatils: but ^ of 
the tliinrs heaiftjits art* | of itie first’s bezatits ftiid ^ of the second's bewints. 
alwl therefore ^ nf the secgnd'K bezaiits tm* ^ of the first‘s bezojita luid ^ of 
the third's bezants; [ii319] then § of the third's hezmita vilL be I niuriely ^ 
nf the first's lienuitii mid ^ nf the third's Therefore if ftxi^ni ^ of the 

third's betaiUK are STibtjmcted of Jits l>ezAntat then ^ of the first's l>«ants 
will remaiu ^ trf the third's l^ezmits; therefore for tlie first's beimits mid the 
third’s Ix^iits are found lw> nunilM^rs for which ^ of one iiit* ^ of tJw other. 
Tlietiefore you will multiply ^ uf the >12, nmiioly 3. Uy the 117, mni ’j^ of the 
28, tuutitdy 2* liy tlie G9* and >wi will liaw 51 for il» first nmnbor, mid 118 for 
the nuirilxT nf the third riuui, mid foTrtUM' we foniiil niiove If>30 for the ntimber 
of tJie first, intw. as the 51 i$ to the llN,, so ih** iTiJO, nmiiely the first's, to the 
third's bezants. Therefote iti i^er that ^mu liave the third's liezaiits wu will 
luultipLy the 118 It}' tlie 1530, and divide by the 51; uctiiAll.v >t>u nmitiply ^ 
of the 1530, rimuely -'Ki, by the 118, atal you w'tll hjii,? 3540 for thc^ third 1 nan's 
Ixezaiits. And if the si'mtid inati's bt^zants, uiuiiely ^Ul38, yim wish to \iAVf; in 
the found prop^jrtinn tlnu tla* first has to the ihini, inuiwly m the first liasi 51, 
and tlte third Iwwi lift,you multiply the 51 hiy the* 3038, ftn<l dividk* bj' the 1530, 
that w, N-ou divide the IWiJJt by ^ of the namely by Wh the quntient will 
be -1^101 for the scc'ond iiian''ti U>zantsT and as thi’w me lad inU'jp'rai 153U is 
had for the firxt innii's bezaiiLs. 3CI38 for the second's liezanta, aiKl for the 
third's bezants: next mi that you find the price nf the horse with respect to tlie 
first inau'a fo'zmjts, tijiinely the L530, you ]¥ld ^ of the seromrs namely 

1519. mwl ^ of the thini's bezontH. iminely 1180, arid yoti will hnr^'e 4229 bezants 
for the price of llie horse as wc found b}' elchAtayni. Indi^-d 1530 bezants w'cre 
found for thi? first man and 3038 for the ssecfin^J: wc mn timi the third's bezantH 
in another way, naundy as | of the first's Itezuntsi plus of the thirtl'a bezanTs 
are ^ of the rwcxitiri'n bt'zants, if from ^ nf tht^ srt'imd's iH^auts, namfdy 1519, 
lire ^mVitmcteii | of tlie first's t>c%s]iLs. umiielv 1224. then there remain 295 
for ^ of iIh‘ tliird'n iH'zants; therefore tlie 2U5 ninltijdiiyl by the 12 yield ^154(1 
bezants, as w'ftn foiiisl for tli« third's lieziuits. Fortifit'd hy that which wits sahl 
on eicbauiytti, and on the method of AURitietttAtbMi and dimiiiuthjn. as wvII as 
the pro|xised rnatin'ud, one can lui^'e the mhiticiii to alt prrdiksiiK. Wliriux' vr 
arranged one after another rertain .Holutions of ptweii pruldeut*. 

On Four A/en, 

Tlfccre wvre 4 meii^ niid the fir^t aslcifl for ^ friiiii llie second. ^ from the third, 
mnl ^ from tlK' fourth, and he buy a fautse: the second askini for | from 
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th#* third from tiie fourth titid ^ fruni tb* flmi; and ihf third * from tlw 
fourth, I frodi the first, anci J froin ihc Abo the fourth iL-ikpfl for J 

from thf hnrt. J froiri thr serand. ajirl from tho thiffJs the' liiwl Uaa 
the 217U3,W, thp third 2fi4WihWUO, thf* fourth 296571G0, rutd th<? prkt* ^if 

ttK* hor»e w'AK 35h31l!)01. 

fOn Five .ifan U7o> H uh t9 Buy a iiorjutJ 

or tivT nicTi wishinr^ to buy a honiOt tIh' fir^t luid second adc from thi! third 
ami fourth | of their bexaiita. lunL thc«y proputtc to buy the horse. Abo the 
second and third ask ^ from tftc fourth and fifth; also tlic third arid fourth ask 
I from the fifth and fiiirt. And tlie fourth and fifth from itie first and 

second. NforecAvr tlie fifth an<l first ask ^ from the and tiiird; tfw itrst 

lias 980. the second 850. tJje third 1J17, the fourth 95C, und tfie fifth 1260; the 
price of the i»onie b 252 L 

fOtt Five 4/rn Found a P^irsrJ 

men having (.lenari fouiai a juirse <jf ilcnari; the first of ihein w ilh the 
{Hirse has (loublc^ tlu^ second and third, the sccKtnd triple the tfiird and fourth, 
the third quadruple the fourth ami fifth, and the fourth quintuple tlie fifth luid 
first. The fifth adtii tlie ha* Moctupte tlie first and seroiiiit tlie first haK 1, 
the second 561, tlie third 821, tlie fourth 2BT, nttd tfic fifth 6(19; the pufftc has 
27fi3. 


On Fonr \fen and a Pvrxe^ 

Abo there are four men: the fimt *iih tlie jhitssp haachMilde tlic sis-ond and 
third, the secuuit with the purse lias triple the third and fourth: the third with 
the purse has quadruple the fourth and tinrt. rhe fourth sunilarly ]p350] with 
the purw Iian cpiirituple the flrbt and second: this probksn Ik nut solvshle mdesi 
it is coiacded tliat thc‘ first iiiati can tuiw a thdHt |9], and thus In htmdkKl 
nutnlK^rs the second ha.s 4, the third 1, the fourth 4. sithI tlw purse U, and the 
debit of the first Eium is 1; and thu-H th*’ first with the purse Ims VU. riamdy 
double the setemd and third: also the sucond with the purse has 15. namely 
triple tht* third and fourth: and the third with the purae has qurwlruple the 
fourth and tlie first, bei auMe if from the 4 that the fourth has b Hubtrortnl the 
debit of the first, then tlien.* will miiaiii 3. and this monv b said to be bad 
between the fourth and first iiwii. MorecAi'f the fourth with the porw' has 15 
that HI fjuintuple tlie first and tlie wsrond as it shoidd be. .And if yon wbh U> 
recognize that this ijrublcin Ls nut sul^-niile wrilbciut tlie debit of tlie first, >tiii 
will l>e able to know thb by an investigation of the proportions that ilwy Imve 
among tlu^tselveK. 

.And because the first with eIh^ puriK' Inis double the secuiiil itiid third, then 
half of the first and tlie purse an^ as tnojiy os tlie iircoud and third. It b hini 
siitiilAr[> from tlie next that a third of the sei'oiuL muL tlie purst^ on* as imuiy ns 
the third ami fourth. And next a fourth of the third mid tiu' purs*' are as iiimiv 
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tlie fourth and tlie firM; and abo a fifth of tin? fourth ainl the pur^ are an 
uuiuy 0$ the first and the second- And brcaiise half of the first and the purse 
are as many as the second and thirdni if ixiininunly are added the amounts of 
the fourth and first, then the amount of denari of the four men a'iLI be equaJ to 
I of the lirat^s denari vnth 5 of tin- purw^ and the fourth manV denari. Again 
f>vcauae ^ of the second and tiie pun^e ure na many as the third and fuurth, if 
cnmtnonJy are aiJderJ the iiiecdind aiidi third's deuari,^ then the djenari of the hMir 
men will be <‘qua] to ^ of the jief’ond's denari i>lus ^ of the purse and the first'» 
denari* And the dnxari of the (our men an* found to fje | of the first phia half 
of the purse and the denari of the fourth man, llierefore ^ of the purwe plus § 
of the tirstV plus tU' fourth's flenari ia as many a» | of the second'^a plus third 
of the purse plus | ul the first's. If eoiniiauily art* aubtructod ^ of tbt* purse 
and I of tl)e first^s,. munely the first's rietuiri, then | of the second's dpnari will 
rciuaiu equal to J of the puisc and J of the Unit's* plus tlK fourth's deiiiiri. 

Therefore | of | of the ssee^JCMi'a denari, iianudy tiw second’s tlennri, are j 
of sixth, namely one-viydit of tlie ptirN(.\ and | of half. iiaineJy ^ of the firsts, 
mul I of line fourtli's rteriiui; >viu kns^p this mi til vxhj fimi the proportion of the 
third’s denari to the denari of the purar anti tJu^ first and fourth men: .mu take 
I nf the third man’s rjernuri ami the pnrtc whidi are eqmd to the fourth and 
first's denari, atni .vou a<ld to t»uth parts ttie siTond and thirties ^Imarii and tiie 
denari of all fr>iiT mt-n will be ecpml to § of tJa* third's ihniarl. and J of the purae. 
and the ^oiscuml loan's rlenari. Diit the settiiid man’s cipitari are nddedi to f of 
tlie purse, and | of the first’s deimri, and ^ of the Iburlh's ctcDari. Therefore ^ 
of the third’s deiiiui with | of th<' purs(^ and with | of tin.- first's iJfCnari, aiui 
with ? of the fourth's demui iut as mniiv mt tlo^ sum of tlie denari of the four 
men. foumL tht^ sum to lx‘ | of the first's denari wdth half of the purse, 
and with tlie fourth man's dipnari; therefon^ § of the third's denari with 3 of 
the first's denari and the purse with | of the fourth's <leiiari arc os many an 5 
of the first’s denari and half of tlw purw with tla' fourth’s denari* Therefore I ] 

if coituuonly are subtracted J of the purse and the find's limari and J of the 1 ^ ^ Ll 

fcatrih'a denari* then | of the third's deuAii will remain egual to the suirt of 
I of the first's demiri luid fourth of fimrth's denari and | of the punwi. 

I’herefiire | of | of tlu* Llhird's dt'ibari* namely the third's denari* are |j| of the 
sum of ^ of the pume and | of the finrt'it rieuari atsi ^ df the fourth’s fienari, 
that is the thinl mmi’s clenori are of the purse atid of the jlrat'a denari 
and of the fourth's denari: you lut.p tills, and proceed to the iinduig of the 
fourth's portion; of the fourth's and the jmrse are as mun.y iis the first's and 
the second's denarit if ixuniDoaly are added the tlilrd’s and fbunh's detmri, tlim 
I of the fourth's dmiari with | of the puiw and with tlie iliird's ikaiari wjU be 
as many oa the sum id the denari of the four men* that is as many os | of the 
[p35l| first's denari and j of llbe ^Mirse with tiu:' fourth’s denari* Therefore' if 
I of the purw' mul the fiairth's de^nori are commonly sulitriHiDd* tin’ll nf the 
fourth's ih^iiAri with the thirtl'a deiinri rciuaius om many as | of the first's denari 
and ^ of tlje puistc. ifut the thinl's dennri are ^ of the first’s denari and of 
the purse and 5 of the fourth man's denari: tliercfnrc ^ of the fourth's denari 
with ^ of the first'll denari and with of the purse ore m many as ^ of the 
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finit'B deiinri nml ^ of tlip punifi:. Ami if couuuouJy art' tdibtrartCMl of tlw 
Hrst iiirui'i! dfiwri luiil ^ *}f tht' puc^, tfieri | of ilrniati fritjj lifiK of 

iho p4ir!4iT rrmiiin ah mAtjy ns ^ tif tfkr fi)«rthV flrtuiri. 'ITiertforE | of | of 
the fottrtb'ii ik^iiAri, riMtu^Ly his d^^iuiri. are | of | of tin’ tk'iiari. iimii^ty 

of hbj rii^tari ajhI | of tnucipty ^ <>f ilw of the Therefftre the 

^urth uuui^^l tleiwh iitl' | of thi^ fievt's Jeiiiiri mid ^ of the pui^^ If cYviEiiitoiilv 
HTP juid the fourfira ileuaH, then J of the HrMt’s fkimri vixh j of thi^ nml 

\hith thf* fimrlli'it denari vinill tiie as mniiy n^i cluiihk the fouTih's fleunrb But | of 
the denari mth ^ of the purse and «dth the fuurtii^s denBn me aii many 

as the .‘film of th<' four men's den Art. I'beiefuri' tite dmible of the fourth's denari 
are as iimiiy as tin* iuicae Mim: therefore the futirih. uuui'a ik^uaii ate half uf %\»- 
Aune sum. Agniu It ia i^hown tliat the aerond man lias iitHithpr ludf of the smiH* 
sum thus: iurteed aU of the dcEoari of Lhi.' second are f of th*- purse mid | of tbe 
Gratae denari iukI ^ of the fotirth*s denari. I'la* denari of all Four men are | of 
the iirsT’a timfin Jind I uf tin* piirw. Tliercfore ^ of the hmrth'n detiFiri me ^ 
of iidiindy | oi tiie first's lienart and of naimdy ^ of the purse; tfcw'rvfoti' 
the second's doimri are | and iinimdy | of tlH‘ first’s denari, uial | and 
narjady | of tin’ piirsi% oi* art- tJie hairth ttkiu'a ikiiuri. i hi'-refure tibe seeutul's 
denari (uwl thi' fourth's deiuiri nm* th«' sum of (lie ileiuiri of tlw* fotir men; this in 
iiirorwisteni iiiilcw one i#f tiir utlM-ni. nmiiejy the fiiKT or r!w third has a debit 
wliicli will I'cimid to tlie capjtfd of the other. In’cause their ovpital is adihHl 
TO the serruHl mid Joimh's denari; and from thli sum is subtrarieti The debit 
of the othett imdoubtfslliy tjierr Vidli nmiaiii the sum of tlie htTouii aud fourth'b 
ilenari, that is tht* suiri of liie lieimri of the four nKm. And f>ecaiis<^ it is setm 
tiiHt x\w set'oiKl has a ii^eater t^miun to the siiifH- tlian the srtiHKi aod third, it 
is ckKuiii know'll that his problem is iKd soh'able without a debit for aiMitlier of 
them. .Aral the smutd mAirs detiari are aiiiied to | of the first’s demari ami ^ 
of the purse; but the Henmd and third's ilermri are as many as ^ <if the firstV 
lienari and tin* purse; this is sc*en to l>e inetiinsistent, as 1 saikl before. But thus 
is solved thus; if | uf the fir^rt’s debit are subirucTed from ^ uf the pitfrie* tlwn 
the iM'coad’^ti denari w'ill remain. Alsu if ^ of lIk* fimt^ij di^tinri is subtrartT^d from 
^ of the pum*^ tlieII the Kecuutl and thinl men’s deiuui w ill reiiiajii. And mm ^ 
of tlw first's deruiri an' one times its denari plus ^ of tlw first’s denari, tlien 
the third man is known to have as inatiy as the flebit of tlie first man. Out so 
iliat vt>u find the soltitioii ^jf xlita iindihui] yr»u uuld J rif the ptirru^ and | of the 
first's FbmATt and | uf the hjurth's denari witli ^ of the purse, lUKi with ” fd 
th«' first’s ih'uah. ami with ^ of tin* fourth man’s Hnnnrit iiaiindy tiw seeonfl nml 
third's dmari: ^ of the purni* himI of the first's ikTUUi and of the fuiirth'^ 
denari will l>e tlie (H'fxnid tmd tbir»l'8 deiuiri- But the secvpnd and third’s deunri 
are ^ of the firft''K denari lun l the pun*'; tlw^^orr ^ of the purae and of tlie 
first’s dtiiiiri wdth ^ of tlw fuUrth’s denari are half nl the first’s di'tiari auil the 
.\ih 1 liecaiiAe the fimrtli inan'$ denari are | of the first man's dermri arid 
half uf the purs*.', thim ^ of tin* fourt h iiiArrs denari will be (Y|UaI in ^ of ^ nf 
the first TnAn% detiarj iukI ^ of ^ uf the firstN detinri mnl ^ uf ^ uf tik' pursi:; 
thi'Tvfore ^ Mild ^ uf namely with |j| And ^ of iinmely with ^ uf 
the first’s diuiari are as tiuiiiy as f of lUi* first's denari and the purse; this is still 
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Hwi to tK* iiiconsiatj’jit, ewi ^ of tho purw? tav- gn*otcr than half of the iiaiiM?, 
and of ttie donari Jire similarlv more than hidf of it. But because t 

unidi the first ULtui to hA%'V o debit, tho«4e whidi ri'niaiu wlim ^ of the pume jire 
subtracted from ^ of the ftnit*a debit will lie fq,uaJ to theme wbidt retnaiti wboi 
frtjiii half of the purse jn siihlmcted hiUf of the first 'n debit. Therefare if fraai 
^ of tbe first nuixi's debit is subtracted bnJf of the sauie, iiud rnitii:i |p3&2| ^ of 
the fiursi' is subtracted ^ of the »une. then ^ of the first ttuin'ii debit remfdns 
equul U> fifth of the denari of the purse. Therefore the two numbers arc found 
fur whkii uf one are fifth of ttH» otiier, and there icjJJ be 1 for the firstV debit 
end 11 for tht^ denari of th*' jnirse, as I sabf liefbcc. TberefEwt' if the debit of 
the first ia aiidetl to the purse, ihen there w-iJ] be lU, of m-birji tudf, nantely 5, 
the serond and third have fietwren them: fjf tliese ihp third has I, as Ite has the 
Hdtiie nriiotilit as the first's debit. Tfrerefcire the secood has 4, and tlie fourth 
has the SAUM' amount as his flemui are (Y|uhJ t'O the third's denari, as we found 
abtAt*. 




Chapter 14 


Here Begins the Fourteenth 
Chapter, On Finding 
Square and Cubic Roots, 
and on the Multiplication, 
Division, and Subtraction of 
Them, and On the 
Treatment of Binomials and 
Apotomes and their Roots. 


me tiiftfTt in this rhajitrr nn ruots (rrtftin nrreswiTy rrHiilts thar are mud to 
be kevv and they Fve dpfvly denii>ii.striitpH in t-uclkl^s fterond ^>uok; it suffit-es 
to j^octtsi to the detinitkHiA of tjjoiii acrordmii^ to Brithmetic [l]. 'Ilie hnit qf 
tbcni in with the number sotMirate^l into fMurts: the prcxluc^jt of the {huIh by 
the entire separated number addfd lORether are etpial to tlie sqiarHited uunilHr 
Mjuorcxl. [MUTiely the product of the number by itself. For eKitmpbs let 10 be 
partni into 2. 3. mkI 5. I say thnt tlie smn of the products of tln^ two, tlu^ throe, 
Htul tlic five the 10:^ namely ctrid 50,. in equal to the product of 10 b>' 

that is iOO. Abo if some (lUJiilx'r b separated into part a, lUul eui'h pnirt is 
niuJtiplied b>‘ some other niiinber, and all of tlie pro<iiicts otp mldeiJ 
they will ec|uaJ the product of tlir* seporateii number by the trther number; fur 
oKHinple. if 10 is seimmted into tht'' nlicm^rl jiarts, mini earh jMn Is imUtipliisJ 
by some otlwr number* we say 12, anti the prcnliicts are jwlHed ti>Rrtlier, namely 
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tL« 21. tho Oktui the 6U, then luiduubtedly the restuhitig l2tl be «>qudl 
to the product of the IQ and the 12- AIhu a nuuibft is se^mratid into any 
two parts, then the product of each part Ijy itaelf pliia doubh? the product iif 
one part b>' the other equals the square of the eutirr niunber; for raaiiipie. if 
12 in separated into 5 and 7^ the product of 5 by Itstdf be 35. Jind the 7 hy 
it-self will be 19t and the double of 5 times 7 will be Til; these nundHTs added 
t^igether make 144. namely the jiroduet of the entire mniiljer by iihclf. Again if 
a inmibrr te sejwaieil into two parts, then double the product of ii»r port b>' 
the entire iiunilHT w'ith the stpiare of the other part will ecpial ilie prcwliirt of 
the same first part by itaelf plus tlie square of the entire numtxT. For exaniple. 
if 12 is aeparnted into -t and 8„ tlauj. double tlie product of 4 times 13 plus eti;ht 
times eLght, namely dH plus fi-] making IfKh b c^md to the f^uoduet of 1 by itself, 
that IB IC, and the 12 hy itself that is 144. If a number la Hejiaraied into two 
equal parts, and into iwii lUHtjual parts, then the product r>f the leswer [wurt by 
the greater jjart plus the aqiiare of the dilfereiice Iretw'eiui thir terser part and 
half of tlie entire separated number is equal 1o tbe square of the siiid half, F(,ir 
example, if 13 is Kep|l^nl^*d into 2 and Id* luid and h. then the protliict of the 
2 and tlie 10 w'ilb the square of the four which is the ditfiTence bcuwrrn the 3 
and the nAcnely 30 w^th IG, b {*qual to the prexjurt of the 6 wdth iliwlf, that 
is 3G. Also if Sl number is separated inta tw'u equal jiarts. luid any iiumbi^r Is 
atlded to It, then the product uf the nunil>et and half the si^pamted tmiiilicr plus 
the number »[Uared will be ec.|Ual to the squiurc of half the separatid uumlter 
plus the second niuiil>er. For exiuuple, let HI be sepiirairtl into 5 mid 5. mid 
let XKo be ad<lefJ to it: indml the p^xiuct of the 2 lU phu; 2, that is 

12t naiiudy 24, plus the square of 5,. [uuiioly 35,. is equal to the squiiri' of the 5 
plus the 2, thm bi 7; tbb square Is 4l>- Indix.xl to ibc^* last twxi dehiiitious are 
reduced all the probLezns in u/^chra uamely in the ^rmtemplated 

and composed book: this fitiully ended, this chapter is sefi^iratoij into fi^ie parts, 
the first of which is on the hiniing of r<x]ta. The sct^mcl is cm tln^ rnuhiplit^ution 
of the rcxits among thetriscH'cis and binomials. The third la on the addition of 
them. The fourth is on the .subtraction of one from anexht^r. The fifth is on the 
division of roots and binomials. 

Hrre Bt^ginn tht Fir^t Part af thr taurtn-nth Chapter. 


Therefore in the treatment of the tindirig <if root^i. one must first say wdiat 
bt a rcMit. .4 root of any number ts tiKlcY'd a nmiil>eT wdiich when it is mukiplicd 
by itself, this Titakeis the uumlx’C. as 3 is the r<x>t of LI, itnd li is the nxit of 
because tbriv threes moke 9, luid six tune* 6 iiiokc .4 ml iixiixxl a nun diet 
having h root wtikh is a number is called a sf|uare. and cmaiu are not, 
which are called Kinds vrlu^n it is i[ii|XHfriibte to fliiii tlieiii in immlx^rs. howtrwr 
inucli wx? can iry\ wt* rkmKXtKtrutt‘ tlu.- bucliiig of ruot:^; it is put that wx* wish 
to tinri the root of 10. You iudeixJ find tlx' Largest iiitegtT in the H) timt (xui 
1x‘ found w'hich is the rixit of and tin.' 19 >ou suhtriict from the lU leaving 1; 
you dbide the I by double the foumrl root, luuiiely S. tlie qnotk'nt is ^ wdiich 
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^'uu iuld t(j tbt' fuuiid it; tlifire will ^3 tJutt Li liir^^r tluui the n>ul 

10, hcornsp Kbpii is is inuliipUH by itself this m«Lk«i i plus the Biimbet ten. 

if y«m uilJ wLsb to find Hcjwtiiiu/* rluijrr to ibi' root of tht lO^ tlioti 
flj\irk.' the ^ by dcjuble the which \'OU s^iibtrart Cruin the |3, 

nnd you wili Iuivl^ t he ^ropoisxl ckM^r imtoliiTs And it Ls noted thitt the root of 
H ijumber of one or two figures is a nuiiibtT of one figure. And truly tlie root of 
three or four figirreM is a number of twTj figures. Truly the nxd nf a ituinbcr t>f 
five or aL\ figurcM U4 » nuiuber of ihn-e figun^, juid tlius Adding out^ or iwo figures 
Atlds one figure to the roots Truly -’inrordiftR tu not Arithmetic, 

the mewAure of ajiv rout of aJiv iiunilMT is fuuiul, and it is found lu this manner^ 
Two iiumliers are foiiiid which multiplied together make the number of whidi 
you wish to fiml the rout, nud we say llfi the two niimhers will be '2 and i^; thi^ 
>Tiu twhl togi'tlier to juakt' 7; tou wiH iirder ttus to lue tbc meamue of the lioe; 
let it be ,o6e,, namely two mbits for and tiTiie cubit# for hc-, and the entite 
lint^ ,£ICh w'il) lie 7 ciibim; you divlcU' the line mto two equal parts with tlie point 
.d.; thruiigli points .n, nnd .c. there in a Si^uicirck .nrc., aiul At jioint .b, a 
line w c^rteridcvl jier|K'tulic’ularly; the liia' m^nrhl is .be., tfiAt is thernot of 10, 
ns is elesrly sbowm in giiiinetry. 

And if. folLiwing tlic obon material, ymi will w'Lsh to find tlte root nf 743, 
y^HJ will find ilw hirgest root that 713 lyn in int^i;<Tn. ajid arcfirdiiig to thin art. 
it is found thuft. naiiHdy aa the 74*1 is a nimibiT of tlirw figures, wv know that 
its rout is a numln'r nf two figures, ^Vlicrice the Ufft pliKe of the rout Is takrn 
Iwlciw the seccAid plate, naimdy IjcIow the -1; iit'kru' this J yxHi iwice put the 
hirgest root that the 7+ nnineJy tl>p Uisl figiirr' of the 743, hns in ititegeirs; tl>L’ 
figun* wdll br^ 2 w^hJdi \» tw^kf put below the 1; yt>u wilt multi|i]y utie of the twtj 
b>' the other; then* will Ije 4 w'hirh >i>u subirael frmii tiie 7 leaving 3, auil yt>u 
put tlie 3 the 7, Jis is shfiw'n in rhe first iUustratinn, ami jthi will couple 

the 3 with tin' i>reci*diug figure, namely with the 4, making 34; frir this you put 
twice sciuie figure before the put ones, uftUKiy below the first pLnrc nf itw 743, 
mid wlieu it is iiiuliiplied liy doubh' the twt) and the prodiu't is subtracted rroni 
the Abos^ewritten 31, there nmmim^ n number which etjtqded with tla* fiwt 

figure of 7-0, imJiM^Jy witJi the 3. can then bt« Kubtiactod fntm the product itf tlie 
figure put utnJer the first place by itself, ami llK're reiiiAiuH th<s;i a number whitli 
does not excet^l ilnuble the rotal of the fciuiwi root, and ihh; will lie the figure 7, 
and the 7 is twice put below the 3; hmj multiply the upi.»T 7 by the lower two. 
and the Juwkt 7 liy the upper two; you thus wdtl hiivr 3f<. which sulttrarUsi from 
the 34 hfiVi’s 6, wrhich you put nlwAt* the 4 nf the 31. and \oii will touple it with 
the piTceriing figurt‘, narndy the 3; there will be 63 from which you subtmet the 
proiluct of the 7 by- the 7, namely 49; tben* remains 1-1, and thiis you will luii'e 
27 for tlw root of the 713; tlicrc rejuauis 14^ as is shemo Ui the last jllitstratuia, 
and the M you divide by double tlh^ 27, trr yiHi divide half nf I I, luimely 7, In' 
tht» 27: the qmitieiit will tw ^ wliich ytm a^id to tlw* fnuiici 27; will lie 
^27 for the rijol *A 743, and if you will widi to approKjinate more ekwtdy to 
this root, >xni ihj WTorthug to that wha h wr tJenu^nstratnl aficni*. 
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Also if >'ou will wish to the rtxit of 87&1 itiat is a iiuriIkm^ of four figures, 
then we kjKitw similarly that ibe nxH of it h nizmf>rr of two figures; tbf^rofore 
TOU pul btfkw the wcoud plAce of thp number^ niuneJy l>doa' the 5, ihf largest 
root that S7 has, iiHmety thr nuttiher nta<ie of the two last hgures of !ii75-t, and 
ifie root will he 9 which j-ou twice put below the 5, and v-ou umltiply the 9 b>' the 
9, and subttHft tlie product from the 87 leaving 6 abeme tlie 7j till* coupled with 
the preceding hgure, namely the 5, enaJeeti 65 for w^hich )'uu put tvince before the 
put runeK hguTts that when multiplied by double the 9, and ilte product 
subtracted from the 65 leeveti a number which wlim coupled with the figure of 
the Brat place^ namely lIh! 4, iiuz tlien be subtract^^d from the prculiK-t of the 
figure below the first place by itself and tloes not U?ave iiiun‘ than double the 
entire found root* and the figure will be 3; this is twice put l>e1ow the 4 before 
the put nities;>xm will multiply crrjsswise the 3 by the 9 and the 3 b>' the 9; 
there will be 5-1 that yno subtract from the 65 leaving 11 ifiat >xju put afKive 
the 65, and ytiu will n>uple the U with (he 4 that is ill the fiwi place; there will 
be 114 from which iv>u subtract the prcMlnct tjf the 3 by the 3, munely there 
will remain 105; therefore the root of 8754 is in integers 93. arid 105 remains: 
this you divide by the double of the 93: the quotient will be || which you arid 
to the fuuiid 93; there will be ^93 for the root of 8754. 


Ffndtti^ (fit. Root of 1B345, 
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Again if you wthH to find the root of a number of fiv'p figures, we say 12345, 
you indeed find in the abovewTitten order tlic rofit of the iiuinljer miulc t>f the 
lust three figutvs, tiuinely the 123, and it will lie 11, uiirJ 2 temaJns; you ihiTpfore 
twite put the 11 hehjw the third and second places, und there remaina 2 that 
you put nbtae the 3, uud you will couple it with the preceding figure, luunely 
tltc 4; tliere will be 24 whU-h you put in the first place above the root, naindy 
behire the put 11; you twice put a figure that when multiplied creewwiae by the 
11, and the products are subtracted hrum the 24, leaves a number which when 
coupled with the figure of the first place, naiueiy the 5, you subtract from it the 
prtxluct of the figure ajid itself, uiiil there does not remain more than doutde the 
found root, and it will he I that is put before both of the 11: you will multiply 
it cruKswiae by the 11; there will be 22 lltRt roit hiibtrurt fnJim the 24; there 
rrmains 2 abovt ll»e 4; thb cotlpkci with the 5 of the tirsi place makes 25 from 
whicli you subtract the product of the upper 1 and the lower 1: there nuumns 
24* and thus you will have n uuinljer of three figures, inumdy lU^ for the root 
of 12315, as should be, luid there remains tJie 24 bejimd the rwt; [p35h 5) half of 
this, namely 12, vtiu divkle by the ill; the quotient will l>e ^ W'hich adrfi^l to 
tlie 1 It yichU tit fur the root of 12345. 


(Ae Root oj 9274^5- 


Agfun if you w'Lsh to find the root of a nuinljpr uf figurejn, as 927435, 
which must have a root similarly of three figures, then the lavt place figtne is 
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pul beknh' the figure of the third plare^ liiuuely below tbo 4; xtiu find tlienfore 
tlie root of the nuintM'r nuwle of the lofit four figures, namely tlie 9274* ancL this 
>iou do aoctutljiig to that demonstrated ai>ovv in the finding of a root oi a 
number of four figurm, and the root will Ih’ the miiiiber 96. and 58 retnaiiis; 
you therefore t^ice put tlie 96 l>elow the tldrd and wscioimI plaiiies* and wu put 
the 58 above the 74 of ibc 9274+ and you will couple the 58 with the preceding 
figure^ iiajDely the 3 lhat is In the serond pJare; there wiJl be 583 for wbidi 
TOU put in the firal place of the root, pamejy before ibe 96, twice such a figure 
when Diultiplied croretwisr by the 96, anti lire products stuhtracted from the 583 
leaw a number which wlwn coupled with the firiit figure, namely the 5, aud 
subtracted from this ui the figure multiplied by itself, there b twt left a nunil^er 
greater than double the found root* and it will be 3 that b ]«it before both 
of tbe 96; you multiply the 3 b>' the % (,Tt»Hwise: there will be 570 that .s-ou 
subtract from the 583; renuuns 7 aKfaie the 3. w'hich coupled with the 5 
of the first place make's 75; from this yoii subtract the product of the 3 and the 
3. namely 9; ilwre remains 66 tif wiiirh half, namely 33. ymi divide by the 003; 
the qtiotient will be and ihim you will ha\e ^963 for the sought rod. and 
the product of it b\' itself fields n result greater tlian the sought number by tlie 
amount of the nuiltipliration of the fractiou Irt' itself, namely Therefore 
If you wish to firuj » iiiiinla^ 4'hR«er to tlie root of 927435, then you multiply 
the ^ by itself, and that which w:ill result you divide by double the ^1M3: 
the r|Uotient w'ill Iw? hmn than the aliovimTitlen. imd >\hi understand this aliout 
the preceding luid al! otlier suiiilar nxits. [juieod there i» another way by which 
can come closer to the roots of nun-,scpiurL' numbers, namely as we multi 
them by aikother srpinre t]ij]id>er, juid yrni finrl the root of the product, and you 
f Li vide by the root of llie square and >ou will have the proposition. 
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[Fmrfiuj thr Root of 7S^^4\ 


[ wish to find the rtajt of 7234: 1 sliall indeed multiply it by 10006 for 
which the nx»t is LOO; tlu- grealer the niultiplicd square the ckjaer will be tlie 
appruxiuiatioii to tlie sought root, and when I multiply the number by tbe lOOOU. 
then 1 add four zephir liefore ii. ns one sliould. And thus for the affutsiuid 
inuhiplicatHJii 1 liai'e Ti34tMl00i I shall show boW' to find the root b^' another 
method: because, as it wan said, tbe rcxit of a number uf eight figurm ts a number 
of four figures. yi>u tlterefon.' put the 8 b^'fiiw' tlie 0 of the fijiirth place, an it hi 
the largest rfK)t sriuiller than the 72^ namely tlw? last two figures of the number 
ill integers, and vtiu jnultlfdy tln^ 8 If>' iuelf: tht^re wdlJ be 64: th& jul)cracte*l 
frcHU iIh‘ 72 lea^’es 8 w*hkdi you pul abcj^'c tbe 2, and you know to couple tlicin 
and nuLke 83, auid stiti cUkiI> 1<' line 8 put below tile 0; there will be 16; the 6 of it 
you put below the 8, and the 1 uf U >t>u put afterwanLs; you find a figure that 
multiplied Iw Hk' 16 rtJnrist ttinlu^ 83 bill a niiniber which coupled with 

tbe 4 of the FuLlowing place, Imving subtrhL'ted from it tlie square ul tlie figure', 
niuuely it niultipUcil by itselft and there is not left more than iloubfc the found 
rout, and tlie figun* will la* 5 tlutt ia put l^elDw the third pificf' l^efore the 8: you 
multiply tbe 5 Iw the 1, namely by the last place of the 16; there will be 5 that 
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>*011 subtract front the 8 that is altoiiT* the 2; thero n'nuuiirf 3 aJjuve th« 8; t bl a 
ctatpUnJ wth the fullonittg 3 33 frctni which you lake tlie iiiulftphcatKiu 

of the 5 by the 6: them will reiuAJU 3, tiamcly that which ii^ 'p35b| In the sixth 
place; thin coupled with the fuLluwing 4 luaken 3-1 h'uni wlarh vtju nubtriu't thf^ 
square of the live, namely 25; there remains 0 above the 4; and yi:»ii still double 
the 5; tlter«.^ vrill be 10; vx)u put of it tlie U 1>clow the 5, and thc^ 1 you add 
to the G tliat is bekw the 8, Aitd thus viou will Imve 170 for the double of the 

-—^-85; next the 0 is put below the 0 of the aecond pluiv before the \mt 85; tlie 

I D b » 7 t [niiliiplicatiou of ilHir second jdace by the Gfth, namely by the miikiv t|je sixth 

place: this place in not there as the last figure of the minjiiniiig tjumlK-r, nnincly 
I T 0 Q tlte 9, in in the fifth plate; this () put, vdu double it nuikibg Q wiiich you put 

* ^ bekwv tt» namely before the 170, and yrm will hav'e 17LNJ for double the found 

root by W'iikh the put fifpire is multiplied. Thrrelbre vou put tlu* 5 txduw the 
0 ill thc' first place, ancl you niukiply it by the 1, and you subtrarl tlie pnaluct 
from the 9: there rcmainH 4 above it^ and you multiply the 5 by lla* 7, mul you 
.subtract the product from the 40; there rernains 5 aljwe the 0 in tiie fourth 
place, and you multiply the 5 hy tlie 0 which is the 5, mnl you suhtrari 

tl»c proiluct from the 50: there remains 50, and you multipiy llh? 5 by the 0 
which is IwUw the 0 in the mmit>er 1700, and you embtract from the 5tx); there 
remains 500 ending above tlw secoml place, mid yrm nmkiply* the 5 by itself, 
and y^ou subtract the product Eriau the fKMJO; there reiimins 1975 alH>VL' tlie TriKHL 
and >T>u double the 5, iiamciy that which is in the first place of the hmiid nxil: 
them will he Kh froiii tiu' 10 ytni put rl)p 0 Im.'|oh' the 5^ Find ^'ou put the 1 alter 
it, deleting the U wliich is in tJie |>lace, mid thus ytiu will liiave 17011) for double 
the fouml read, as cJeftrly In thf^ third illu-HtraiHui, anil tin* rtnot is 8505 

and there rcunaiii-H -1375. Ami if you will wish to chech t\w result, then you keep 
the iraifiiie moiluLo iwwn of 723-10(X)() which ia 5, mid the iraidiie of ihr 8505 Ls 
0; you inuUiidy it hy jt>#elf yiidding 0; this >’ou fuld to the retudm' of ibe 4375 
which is 5, middng 5 that you kept ha: I he residue; in the generated order you 
divide the 4975 by the 171)10 ynelding about one fwirth; ami thus f>r the rfx?t 
of 723"l0000 you liave |85()5 which you divide bj' the HKI; the iiuotH'nt tvjll Iw 
^^85 for the root of 7234 [2)- And you note w'hen ihe iiumbtT of figures of 
any number is odd„ then you begin the finding of tlte tout wiili the root of tlie 
Inst figure, und in thi^ resit you prunH^f as was said. 

Hftr Br^in* Ihf Sfcami Part of the Fi/urtrrtith Chaptrr 
On the \fulttpiicaUon of Rootn and 

14w? doidrine for finding tlie roots<»f immU'rs Is indeeif shown, and it unasiidy 
demonstrated by arithmetic; 1 immitge to give tin* dctiniticins of fwo mtionnl 
liiK- segments which are treated by getuiudry in tlie lenth lKM>k of ffiiicJiii, First 
indeed a line » sakl to rational when if is rafimml in length ami in sf|uure; a 
nimilx^r is knowm to he rational w'hen it is 1, 2. 3, and wi forth, VMhui tln^y are 
rotits rliesi their stjUAres ure ^umila^lY ratmiinl, bci'amM.* from the miiltipUcatijon nf 
Hiiv nuraber by itsejf a nuinber nect'sjtarib’' rniuUs. Secondly it is tnily said it. is 
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ratUitiA) iti M]uaft7 oiUy when \t is koown to be the rcuH of a nnn-sqimre tiuimber, 
im^J the runt vs said to be a tfitril when it is not a number and its square is a 
number. From thirtee^i mocetn'cr the first trrationa] line segnKUt ts simple, that 
is called medial, fcir which the M|uare Is irrational, and is called (be area mediaU 
bcc^aitHC tlK‘ medial is iu the profjuiftion In'twet-n two areas commensurable in 
square only; indeed because of this the Line si'giiMUjt is kiHra'u as the root of a 
root 4]f a number for whicji the square is the root c^f a non-Rquare nuinber, and 
they till are rootN of cion-i^fiiHre numbcfs ititeniH?<iiate between two dissimilar 
tminbers, tliat b which do not lunie a proponion between them, as witii a square 
number to a square number^ luid if one of tine tiumbers is Lb and the other 12> 
the medial between them U the rout of 120 tHH.ause as the 10 ik lo tine root of 
130. w hi the root of 12U to the 12, the niultiplication of the first ha- the 
third MfUrtJs the uiultiplicatioii of the second by itself. Of the remaiiun!; tweU'e 
line seffineiitji six ari' rcMits of numbers conq>osed of twm [p357] terms- Jlie htx 
rctnoining are roots of the differences the same teims. However the numbers 
which are from the two terms are wparated into dx kinds. The firat biiKnuial 
K the fjum of a number and n rout, and ttie square uf the number exceeds tlie 
hqiiare uf the root b>’ ^une square nuinbt'r; if the fii^t term is 4 aikI the second 
hf the root of T, then l(» is imleeil the sqiuvre of 4, which exceed?! 7 bv' 9, Also the 
Hccond binomial is tlw sum uf a root and a uundHjr, and the sttuare uf the root 
pxceeiU the square of the lesser term. If the major term is tlie nxit of 112 and 
tlie minor term is 7, tlwn dir wpiarc of the root of 112 exceeds 19 by 63, ancl 
iftt' iJuuilKr 6.3 is siniiUr to ttie 112 as their pro|Joribn is as the scpiHre nuniiier 
16 to the squan' iiuiidicr 9: IIlo^eo^‘r^ the third biiKiiiiial b the sum of two 
roots commensiirahle Lq square otUyt that is the squares uf tJuuii lia\t! only the 
firapurtioii as si]iinre iiijriitier to wpiare iiumbiT, .\nd the major term bt jEpeater 
than tile minor b\' a nimdK't similar to tlie nctmirea of their terms: if tlie major 
term is the rout of ll2, anil the nilrntr b the root of then the grtTflier term in 
square exceeds the lesser term in siiuare li^* 26; thb proportion, nnutcly the 112 
to the 26 b ua Mpinre numlHr to 9<)intn' uumlK'i. lridU.td tlK' fourth binumial b 
the sum of twxi t^Tnv^. hut tla^ greaier term„ namely the numlH-r* caiiniH i'xcw.xl 
the smaller teno hy a square nuraber* as with I and the root of lU. And 16. 
namely the st^uare uf 1, exceeds 10 ij>' 6+ a nun-sqiLarr iiuniber. Indeed the fifth 
binumiiJ is the sitni of two terms fn^m the terms of the sccoimI Ijiimmial, and tls* 
S(|UArc of the root excixsb the number itsidf by a square tiumljur. Let tlie first 
term be the root of 2I>* atid tlie secfitid ite ,3. Ami the 20 exceeiiifi ihe nquarc uf 
tluce by U, and the prui^irtion of ibr 20 to the 1J is not ok a square immbrr in 
a square number. Indeetl tlu' sixth IniKituiAl ht iium the terms uf the third, but 
the square of the iiinjiir term exceeds the stjunre of the lesser Eerm \iy a number 
dtwimilar to tliic sqLiare uf lh<' major term, as with the rout of 30 aiid the rout 
of 8; the 20 cxccrxls the 8 W 12„ and tls^ propi^rtkjii of tlie 20 to the 12 is tKit 
as a square numluq' to a st^uarc mimis r. 

Tin' root of tlM^ first biucutiial w iraiw-wl inw uf the alxA'ewTitHn six binoiniaLiii 
horausp when any binoiniid is multipUei.1 tw itself, there arlw's a first binomial. 
AliitJ the rodi of tlx» serund binoiiiial in a line srement coinpuseii of two mrslial 
line segmentH, cuttum'tiaumble in srpiaxe only, ibni is computed uf two roots of 
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roout commuuicaim^ iii square only. From tbU if une is stUl multi plied by tiie 
other, tben there re4»u]t!i a mtioruU riu}iil>rrt as with the root of the root of three 
and the itxrt of the root of 27* Also the root of the third biuumiaJ is n line 
segment whkh ia called bimedial made of two medtals which is known the sum 
of two root of roots not communicating in their iKiuares; from these when one is 
multiplied h}' the other there nwidts a tnedial, uamely the root of a nojl-i^uarc 
number* Alw the root of a ftairtJi binornifU is ii line segment which is csiiled 
major* that Is the sum of two irrational immlMTs incommensiimble in square; 
if llte squares are added together they make a rational m]:nit>er. And from the 
multiplkatkm of one b>' the other nrlscsi the root of a rational number* afi w^hen 
the fimt is the root of 4 plus the root of 13* ancl tl>e other is the root of 4 minus 
the root of 13* Morwer tlie root of the fifth binomial is a line t$egment that is 
said to be rational and the medial greater than a rational nr irrational number 
that is compost'd of two line seignanits intx»itimensurable in square whidi [p3S^J 
added together make the mot of ihe inmiher* and rhe multiplicatkm of one liy 
the other yiekls a rationii] nuiulver* And the first La the rout of t he mot of 2tl plus 
2, and the other b the rout of 20 muiua 2. However the root of tlie sixth binoinial 
b the liim segment that is sahl to be of two tzK^iUnl sqiianM, or squares of two 
irrationa] numbers that are tin- sum of two line iiiri>mmein:uraide in 

square; tliesquarei^ of thew added togeliier make tJu? rout of a dunil>er, and from 
the multipIk-Mtiorj of one the other arises similarly the root of n ikun-squiim 
number; and let the first be the rr»or of the root of 24 plus the root of 7* ami t he 
other bi- the root of the root of 24 minus the root of 7* Mnrrsover tlic riiiinl>er 
which is the difference of the aforesaki terms of the isixth biimuual in called tlie 
apotottie or reeiskid, and they titv in the order wlijch is between lioth cht^ tenns 
of the aforesaid sixth hiiKtiiiial* as 4 minus tlie root of 7 t hat is the first apotome* 
und the root of 112 minus 7 that is the second apotoine, and the root of 112 
miuits tike xtxu of l^l wliicJi Ls the thml HpotmiM!. aiid thus yim will know of the 
fourth* fifth, and sixth apotomes. And the root of the first ap4.itoine in one <if the 
six abovew^ritteii apotomes. Tndy the root of the second is the lirsi bimetUal 
a^mtoine* that is the root of the root minus the root of the root; from their 
multiplication rcMults a rational number; nioreover the root of the third is the 
second binwifial apolome, that is the root of the root minus the root of the root, 
and fruni tJieir multipllcation resultH sui irrutkinal iiutnher. Also the root of the 
fourth apotome is composed of tiie dlffer^mix^ botweeu twx> line segments that 
are incommensurable In srpLare frntii which is comprjeted a inftjor line segment. 
Therefore the root of the fifth apot4une is emnpofietj of tlw difference lictwven 
two line segments incommensurable In. square with tlie squares dlfferini; by Imth 
rational^ and irtatiunaLs. And the root of the sixth apotome is ciunpoesefl of 
the difference Ijctwveu two line isegmeiits inooran'K'nsuiablc in square and their 
sqUHTfs differ by Lrratiouiiltt and ratirmals; i» orrier tJus is tlicrefore finished, no 
mailer Ikw tliey should be multiplled, added, 5 ubiracteii. and dividtd itigerher* 
in tltf flcuioiistrateil ortk^r. 
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Part Tu*o drt thr A/ration 0 / Rtmtjf hy RaatA and Nambtra. 


If \t>u wii^h to tiiukiply the rcxit af a Hurd or any rational number by the 
root of iu)t)ther surd, then yoti multiply one of the numbers by the other^ mid 
whntewr will retiuLt will be the square of the piwiiirl of the newts. For example, 
if you wish to multiply the rooi' of 10 by the root of 20, then you multiply 
the 10 ti>' tlifi 20: there will be 200 of whiifi the root 1.$ tjw ootighi product of 
the mukipliciitiutt. For example, lei be the root of 10, otid let .b. be tlie 
root of 20, AJid take ,g. 4X)ual tu .a, ^ind A. erpud to .6.: then .0. Ls the root 
of lOt aud .d. lA the root of 20: tbere&ire from the multiplication of .5, b>' .0., 
that is .0. by itself, results 10+ and from tlw multipUcation of .d, times .fr.+ tliat 
Is .b. times ttself+ rctrahs 2)0: tbeiefwe from the multiplication of the 10 limes 
the 20^ made from . 9 . and ,u. by that made from .d. aiid ,b. is 200, But the 
multiplicatioii mode from -g, and .q. by that ma^le from .d. and .b. b; equal to 
the multipUraliou uiadc from .ci. and b>' that made from .g, and ^tLi thendbre 
the multi pi icatkin maile from .u, and .6. by that iiuuLe from .gr, arid .d^ is 200,^ 
Dut that mode from times .A. is equal to tJiat made from .g, hy .d,; therefore 
the multiptkation made From times -6, tijiies tlmt mode from .g. times .d. 
is equal Ui the muUipliration mode front .a. and times Itself: therehire llie 
multipLkratioii matie from .a. times time* itself Is 200^ Therefun! that mode 
from ,0. times namely Emm the tout nf tO times the root of 20 is the root of 
tt^ti hundreds which was to be shown. 

Alsu if TOU wish to multiply the nxit of iKl by the root of 10. thtu iiuu 
multiph’ the JIW by the 10; |p359] tliere w'ill be 1200 rJ which the root, whicli is 
a surd that is uratiutuiL is Lite product of tlie souidit multipUeatioH. And you 
note that when the mmiticr^ of whidi >’oij multiply tlie mots are similar, that is 
they liBM' a projiortion between them os n square numhet to a square iiutnber+ 
friMii their iimltiplicntion results a ratiiHial number. Fur example, if you wish 
to multiply the root of >10 by the root of 0(1, tlien ^'ou multiply the -10 by the 
90; there nrLlI be 11600 of which the root is 60, and os in the m\ihiplkation the 
aforewritten GO is medial in the proportiofi hetwieen the 40 and the 90, that is ns 
the 40 is to the 60, so is the 60 to the 90, utid conversely as the 90 b to the GO. 
so is the 60 to the -10+ and this is whnt Euclid shows w^hen he said that between 
two similar uumbers Galls one intermeiliate number. And if ^khi winh to notice 
sittiiliir numbers, ilieti you divide both of them by the Kreaicn if there results 
a aqunre imndK^r from this division, then they will be sjmiUir. And w'heti one 
of them in divided by luiother from thin divinkiti then^ lUtvnys rtwukn a scpuio'^ 
LiumbiT; 10 is iiideiNii u common divisor and the greatest one between the 40 
and the 9(1+ ami if they' are divided hy 10, then J and 9 rtsult: iheae numbers 
are sip|aIt^ Ami if we (Bvide the 40 liy the 90, then resultn which ui a square 
number for which the rcxit is ^1, whiidi is found thus: you make fourths from 
i2: there will be vun take the roota of these and ’vou will ha^'e 3 anci 2. and 
tlw 3 is diviiUnl Ijy tJw 2 yielding ^1- Similarly if you dLvitli’ the 40 by the 
90, then i iT^uUs which is still w|[uare, and its root is ^ because 2 k the root 
of 4. and 3 Is the root of 9. Aud if >t>u wish to multiply tlLree roots of 10 b>' 
four rootN of 20, tlieii you reiliice thb to the multiplication of the root of one of 
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thr«c' nmuk>rri5 bv tljc r<x)t of thi* othiT in thin wav: for iJiip ihrtT rtxjts of 20 \*ou 

p — r 

j iriultipJy ttit> Mpiarr of ttim*. iiaiiH^ly *>, hy tlu' 20; then* will lx‘ fK) whk-h ha^i 
root ecpial to three rool.ii of 10, In the way the ^tqua^e of Is unJiirly 16, bt 
ttiuhiplHxl by the 20 yieldjug iW root of :120 for tbr four rotitii of 20. Tlierefore 
if yi04i will take the root of the |»ro<ltict of tlw 90 hy the 320, namely then 

you wiU haxe the multi plication of the three roots of 10 by tlie four rtKits of 20. 

And if you wish to miilie ihJs eJeart,*, aw four roots of 20 ure the root of 
320, then you take four line $ieyE;nu'iits at riftht an^Lps so that the stpiare .nhgd. 

area 20 cubits, 'rtterefore any side of it \m the root of 120; an this rrxit is 
jp^atrr than four the |>nim .r, is taken tm tlh' sc^ient .h^, so that the segment 
,fcr, is four cubits which is equal to iJje seRimujt ,oc.; mmI llie siipnejii .tc. is 
ratiiiecteil. ’fherefore the area of ,aber^ is four mots of 20; this area matits from 
the miiliipliratioii of .Ei^. by .afa.: indeed Mb, is the root td 20. and .he- is tbe 
root of 16: therefure the area ,u6er. results from t|je nmltiplicatiou tjf the root 
of 20 by the root <if 16; from thi^i multiplirutiuii resiJts thr root of 320, as i 
said liefore, Itidml from this you will lx* able to ha\T' tlx* ikH-trine on reducing 
multiples roots of ruie tiunilx-r to the rout of one numlMT. .4nd if >t>u wish to 
reduce ids nxits of 20 to the root of out* iiumlxT» then y'lm multiply tlx^ square 
i»f the 6, nauiejy 36 t by the 21) yielding 720; the r{X>t of it is that wltirh is souglit. 
Aixi if you wish to multiply any number by the root of aiKKlier uumix^^ then 
wdiate^^r will lx> the number you have as tnany roots as tlie first tiuinber. For 
ruaiiiple, if you wish to multiply G by the root of 211, umloubtfslly tax routs 
of 20 msiilt, whidi am the root of 720, aw we siiid befom, Thorefort' from tlie 
iniiJtjplication of tb*’ G by the mot at 2(1 arises tin? rout of 720* JUid thus you 
srrii'F tn do in similar problems. 

On #Ac Muttipittatitrn oj floots ttf fti>ots by Hwitt u/ floofs. 

If you wtsli to itiukijily tJw root of the nxit of any tmmbi+r by the root of tl»r 
root nf another, rlien [p^lGd) ^u multiply tme of the muntx'ni tiy the other, tind 
you take the root of the root of that which resiults, and then you will luiw the 
sought prmliirt <kf tlH^ niultipUcntiui]. And you note that when the nxit of the 
ro<it of a number is rnultiplk'il by the nxit id the rout uf anotlxT, tlxui From the 
Diultiphcation results a numix't, or the root of a number, or the nrait of the root 
uf a mmiiict, exmuiile, you uiuliiply die root of the nxit of 27 fw ri>ot 
uf ibe mot of 3; there ri'suLts tlie mot of the root t)f 81, that rt^ulca from the 
inulliphcalion of the 3 by the 27* Ajid the root of the 81 is 9; tif this the mot, 
uauelY 3. is the suuglit product of tlie multiplicalkm. Similarly if mu multiply 
the root of ilw nxit of 96 by the rtxjt of the root <if 216, then there rrsulta a 
rational nunilxT bc^iiiiw- from the inultiplicatkm of the 96 and the 216 nriacsi 
26736 which has rcxit L11; the nxit of this* iiFUiiely of t1>c L-l t, is 12 that is the 
sought [ifixlurt of the' iiudtiplicaiimu IuiUwyI from tIk' niufrlplif ation of the root 
uf the root of twi> by the root of the rixit of IM re^iUs the nart of a number 
because from the 2 times the 18 icsults .36; the rnoi uf it w 6* for whkli on*- 
lacks a TiK>t: llwrekire fnHU tlte said muUiplirAtiuii ariseft tlx? rout uf 6. Simihirly 
frotu the niultiplicatirU) of the irxit nf the roni ir»f 8 by the rout uf tlx' root of 18 
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tli<* rt»t of L2 Invuuae from tii<p Jiiultiplicntioii of the 8 by thp 18 nsuiltM 
144 whicti b H iiutiit>er whkrii iinj^ rout 12; the root of it^ thAt is h surd, 

IK tbe Kou|;ht product, hn I Kaid before. ALv> if %ou touJtipiy the nxit of tile roul 
of 10 In* ibe root of the rout of 12^ th^'ii thm* rirsnltK from the miilliplimtion 
the rout of the rout of n nou-square numheri ruiniely 120. Similarly from tlie 
multiplicMiion of the rixit of the rout of 20 Iw tlM* root of iIk* nxft of 30 niiscs 
the root of the root of hOO, 

Ou the Fmding of Two Hoats of RtfoU 
Tkot MiilUffited Together Mttke a (Jivrn Bationai i^Tumfwr. 

Suppose you vriKh tu hud two mutH of routjfi of tiati-Eiquiure imtnbcref whidi 
hnw n namljr-r n« their product* that b from their multiplication with 
each otlarr results sumo itivon number. Lt^ the giv^eu number be muhiplietl 
by itself it ninkt^ the immlH^r .6., and let -b. also multiplied hy itiiclf make the 
uumticr .j. Therefore the uural>fT -o^ b the rtjol of the ruot uf ilw immbor .3.; 
let aL l>e auodier NUneKciuare numbt^n let ^g. l>e divided tiy .d. n^plting bi tlie 
tiundier .c, Ih'cjuiHi? the iiumher .g. b dividwi by the number -d.* and from tlie 
divbion results the duoiImt .r** if .d. is multiplied bv' lilidullbiedly .p. restllts; 
tite mni of it b the aunil>er .0.; but from the root of the rrstt of the number .d. 
miikipbed by the n>ot of tin? root of the niijnl>er ,e* rJufults the rofU nf the rout 
of .</. times .e. Dul llie luunber .j. is mode from .d. tiiiira of whiHi tJie root 
of the root '& the number .0. Therefoin* ther>' nxe found two roots of roots of 
tiun-squme numbers ihnt multiply to make itie gi\’en Uiuiiber .a. TIm' numfict' 
is nert s(|tuirc tlie uuiuher .d. ts not stjujirp, awl frmn .d. time# .e. mrults the 
supiarc uumlwT .g, \Vbence the propcjrtion of ,g, to *c. In not as the propartwm 13 m 

of a square numlM^r to a s^tuare nimdH'r, -And this is shown in nmubt^rK; kt the ^ ^ 

uuml>er .a* be 12^ Tlierejbre the immbfT b. ifl 144, and tlie number *g, will be | 

2073fi; Aiid let the iiutnber .ti. be 96, ntid the ^736 is divided by llie 00 yiekliiig ■ 

21ti fur tlie uiiiitber ,c. Tliereforc th*' rw'*! of the root of OG u multiplier! by the j a * 

oxjt of the mot of 216 >'iclding the jufivi'ii iiumfver .0. 

Aiwi if yfju w’ish to (inti two roots of routs of two noiesi|nart' number so lliai 
lljeir jniiltiplicatkm yields the root of a nnn-nqiiarc nunibeT, fw the root of 10+ 
then you multiply the 10 1 j>' itself; w^dl l>e IQO, and * ntHi-aquiire iminher 
p talnii, oihI let it be which lIu‘ lOU is divided yielding 20. Therefore from 
the 0 times 2t) is miivlv L(X)+ mtiiely the square of tla.' 10; tlictefbtn if stm 
muUiply tin* root of the 5 by the root of the 20^ then tin* root of 100 is mihj<\ 
namely Uh In thi? siiiiie w’b.v if tiiiiltiply the mot of the rofjt of 5 hy the rcxit 
of the root of 20, thtui tlic root of cIh^ rocu uf 100 rcsulrs that Is tlic root uf 10+ 
and this wishwl. ■p36l] 

Alan if you multiply the root of tlie root of 20 by the itK>t of 10 tJjen ywi 
muUiply tfie mpiare of the 10, nawt'ly 1011+ b>' the 20; ther** will be 2000; tht* 
root of tlie rcMit nf thbt is the said priKlurt Ix'caitse the mot of 10 is the mot rd 
tlie root of ICHi. .Anri if you wish to muLriply the rout of thc‘ root of a nirnibt^r 
by another number such as the root of the nait of 12 hy 7, then you multiply 
the sfiuare of the Hqitare of 7+ riameb' 2401, hv the 12; tliere will be 2^jjil2: the 
rout of tlic riHJt of this is tliat which be MxJglit. 
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Hr.Tr Erids the Second Part. 

Here Begins the Third on the Addition and Suttmctian of Roots 
BetiEecn Thrmselvet and rii?D OtAer Simple Numbers^ 


If jbXju wish to tuld u iiujnl>ur to u. rout of a sard^ iMuucly to thi? rfiqt id h non^ 
Aquaj« tiumbcTt or the root to a number, then 1 sdiall deinonstrjite how only a 
binomial can come out of this; let therefore tlie line net^K'nt .ab. be the number 
and .6r. be the root: therefore the entire .o& is the smm of ihem^ And becainw 
the line seginent ,nc. is separated Into two parts h>' the point .6. the sqimreii of 
the two line segments .ab. and .bt. plus double the product of .oh, and wj]] 
be ef]ua2 to the square of the entire line segment and indeed the -square of 
the Stan of both of the line Hegmeots ab, and .be. Thc:refore from their FuJdition 
results a number, hut Crum double the pOKlucL of ^ah, and .br* results double the 
number times tlie root .6c. ai'tordiug to the nuintier of units that are in double 
the number .ah. Tliendbre the roots w'ill be om' root nf a uon-Mjtinre lUlmlter 
because the propurthm of the ^juaie of the line segment .ab. to the squitre of 
the line segment .be. is not as a square number to a sciuaie uiimber. Therefore 
froin tbe multiplicatiun of the Line segment .ac. results n bLnomiaJ that T sludl 
□c!Xt demonstrate in the follawiiig lo 1 m? the first binomial. Ttierefom die line 
segment .oc. u the root of a binomial comput'd of a number ntul a root. And in 
order to demonstrate this rkwly let ,«b. be h *nd ,6r- be the rotil of 7+ iuid the 
(iquarcfl of the line aeioneuts .ab. and .6r. ore ivirifnl, namely IG and 7; thej-e will 
fw 23, and double the product of .ab. and ,6c. is taken rKKidting in eight roots of 
7, that is one rfxit of I-IS whit li is the nquare of eiglil times 7. Therefore if the 
sum of tlM‘ A pliLS the root of 7 bj multiplUHl hy Ltsvflf, then there results 23 plus 
tfie root of 118, Ttierefore tlie rturt of it Ls -I plus the root of 7. Wla iKe 4 plus 
the root of 7 can lie found in another wayi ve take the root of 148 aa clnticly as 
possible, ami miii it to the 23, and the root h taken of that wfiich results; or tfie 
root of 7 is taken and it is added to the 4. and you will haw fron\ the aiJditkin 
that w'hich can be had in niimtH*rs. For example, the Toai (>f 4-18 is a little 1^^ 
than J21: thbf added to the 23 niaki^ alinust ^-l-t whirfi has root ii Uttle leHS 
than ^6: or because the root of 7 is a little less tfuiu |2, if it is mideri to the 
4. then there similarly results something a Uule lens tlmii |G for the additkin 
of tlie 1 with the root of 7. Ami you note that when >'OU wisfi to multiply a 
binoniiai of wfiich tlie teriiks are a munl>er ami a root, then you do as we ilid 
already with the i aiul the root of T, which iimJtipLietl by itself makes 23 plus 
the root of -1-18. Still the stun of iIm> rmits canniU have a propcurtioii os a .Kqtuure 
number to a square niiiTiber, For exfUiipJe. kt one of the roots that you wdsh 
to add be the line segment .de., and the other *e:** ftir which the squan^ii are 
not Ml the proportion of n square nitinhcr to a square number, Therefort* tlie 
entire oegmciu ,djr, will be fivjtn double ll*r third i.»r sixth tenns, ,^nfi iKieauw 
the line segment is separated into parts by tlie juMiit ,e, tb* two squares 
of tlie line segments .ttt. ojid .ez, with doijlile the product of dr, tmd .vz. an* 
et^uid to tbt' square of the entire line segment ^dz. Ami from the additiou of 
the Mr[nare!i of the line 9Fgna?nts .dr., mid ez. rL^uUn a uumlter. But from the 
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cluubk o^f .df. [p3fi2| times ,rr. results tbc root of the tiumber. Therefore from 
the multiplication of the KC^gnient .dz. timea ilMt'lf results a Dumber plus the root 
of a number- Therefore the sum of the mots .dc. and .«£■, namely .dz., is the 
root of a nutnlier pim a root^ And so that this is demunstrated iu numbers, let 
-de- bi* tlie root of 12, and ,rf. be thFr root of 10; the squares added together 
make 22, and double tiie prcxiiiet of the root of 12 and tlto rout of 10 make two 
roots of J20 that is one root of 480; therefore from the mu]tJ}^k^atiofl of the root 
uf 12 and the rout of LO results 22 plus the root of 480; the root of the biimtiiial 
is the sum of the roots. Whence it siainds more efegant to say the sum of the 
mot uf 12 and the root of 10, than to say the root of the sum of 22 and the root 
of 480. 

Therefore 1 shall demonstrate in this wny that any btnonnal multiplied by 
itself yieMs tlh! fim tdnoniud; let tlic line segment .et^, be any Intioinjal and let 
the greater tcrni bo .ag., and tlie square be the numbetr Az*' and ttie square 
of ,,96. is the numbcT and froin double the prodiurt of .a^, and .yt. rcsulta 
the roiH .ri.; I eay that the tutal ,di. is the hfsl biimuijaJ bceaiwe from double 
.Qjf- times .bg. resulta .H.; ttierefore .ag. tinrn .bg. is half .ct. and the half is 
.erf. oJitl the uumbiT .dr, is separatod into tHfua] parts by the puini this a 
point TaILh in Az* ns it is the square of tlie greater term of the biiM>RiiAl d_ 
therefore it is detnonsirated that it is the flrtrt hinomiah and half af the ^juare 
of the qnaiuiiy .ag* plus exceeds the prorluct of .ag. and .fig, because .ag* is 
greater than tht‘ quantity .gfr,: tlie quantity J. is takm equal to the quantity by 
wiik'-h exceeds .gb.; tlierefontr .gb, plus u'iH lie equal to the number .ag.; 
iiMiced ftodi tlie multiplication of .ag. by restiUs the product of .ag, ami 
.g6f. Thendbre tiie square of the numtH.f .ag. exceeds the prnduct of .qg, aiul 
-bg, in' product uf .ng, and Jg., that is by .g6f. But tlie square of .bg. exceeds 
the area made by ,gb. times .ga.. tlmt is by .gbl., by that whioli ts the product 
of ,^6. tinil's .1,; therefore the sc|uarc of the area .ug,, tliat m .up. times .pfr., 
is that 1]|>' whicli this area excreds the Hiuare of .ph, Theref'jire the sum of tiift 
two s(|uarrs of the Une segments .qg, anil .gfr., immely thi* number ,dc., exceeds 
double the area ,ag, times .gh,, namely the r^uantity .rt^ I'iiendbre hotf of tiu^ 
number ,dr.« luiniely Ak., exceetls half of ,rt., iLaniely tlie quantity tfhkh 
had to lie demon#!rated, ,\ud because thv pro<luct of .ag. tiums .bp. vickL^ 
tlie aninare of ug. times the square of ,pfi,, namely the munlief Az. timea .zr. 
>ieLds similndy the Hciuarc of the root ,rt. Ami liecattse the nuioiml number .dc, 
is sepnmtetj into tiMi ih^uaI pnrts by the [xanl k., and into uiu'qual pArt,H by the 
p<oint the priHluct of tiie niimher .d!;, njid the number ,re, pin# the square of 
the rational numiicr will be equal to tlie square uf the number Ak. Inclnxl 
the numher .<ii% in half of tlie nuiniier -dt.; therefore qiiailru^Uc the pnwltid 
A Az. and -ar., namely qiuulriiple rlje stiuare of tlw rfxrt .ft. plus quadruple 
tla* sriUATe of tin- nuinlier .t*., ia equal to <)uudri].ple iliti prrKiuct of .dk. times 
itself: but fiuadniple iIh^ product of .dit. by itsidf is equal to the product of tlie 
tiiimlier At. tuiif*# itsi.>IL And similariy qiuuiruple the square of .ri, is iiqual to 
the s<)iuire of the entire rtiot .«. Tberehire the square of ,ri. plus cjuadruplE tbt+ 
square *»( the nunilMT .kz. iv ei^ual to tlie square of the number .de. Thmeforf^ 
the Miiiare of the iiiiiiiIxt Ae, added to tlie square of ,ci, is equal to quadruple 
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tbt' iiqiian.' af the number .4rz. But cimwiruple iJie s^imrr of is equciJ to tbr 
sqUATP ol (iuulj)e tl)e niuulwr iiiiU'tfl ihn' imtnlier -ks^ is ratiuiutl bev-AiiMe 
wIk'Q from the ratiutml ^d 2 . ut subtractc^l tin- riitiutuU .die., tuimely liulf 

of the Tatuuml .cfr., there renuiius the nitiuiuii ^kz. AimI thtrefure doubipf it ih 
ratiurml. 'FliiMit^fore the square uT the iumil>er .dr. exceed^ quaflruple the root 
.ef. b>' u HCjuare ituiiibt^. Therefore entire* Is the (init biuomiai. whlrh 
had to tw showji. 


the Subtruction of Rootji, 

[f ^'DU wbth tf> EsUbtrifett the root of a surd froUJ a rational tlUJnla't^ or a muolter 
from ttie root a mpirh or a rrxtt from a root and they are ronmieiixiiraide 
in aquare^ that iii which itof% tiot lia\'e proportion a Miuate iiuiidM''r to a Hqimre 
numberthen will not he able to flo thi^ so that there reriLFun-s n ratiomd 
number- lml«id the wpmrie of this differenct^ is the first apounin^ and if >7 mj 
wish to have ihh^ in imml>ers« then take L from whirti if you subtract tlie rwit 
of 7, there will remain 1 inimi^ tlie itjMut of 7 tliat is an iipototne. If you wish to 
tnultipLy this by itself, then y<Hi mid the square of A to tli^^ squrm^ (d tiu^ rout of 
7; tlkere will be 23 fTcMii whiclt >t>u Hiihtraet lioiible tlM* |jrLHlurt of the I and the 
root of Tr then' will n-ttuiin 23 mtnus tla? root of -l-ld: for cxauiiik', kn the line 
«*giiu‘itt 42h. bt* 4 hihI the Jiiie .bgi. Ire the rtax of 7; >i>u subtran it fmiu 

the 4, namely fmm the .6a.: there remaiiis tin- ii|wtticie whirJi we wish tu 
multiply by itiwlf, Beeansi' the line segmtmt .oh. is sepikrated iu two tht^ fKnnt 
.ff,, the sum of the twi> stjuarfiS nl tla* hue seHumiits ,ah. iiml ^hg. plus diiubir 
the product of .by. titiUTS .ab. wrill he 1M4U11I to the squan* of the line segtnt^ttt 
.ga. TberefuM' if from the sum of tlie squares of the line sei^uenis . 06 . nncl .yb.^ 
that Ls 23. is subtriurtetl doubCe tlie area inaiii.' In' .gh. tittit> .of*., that Is thfc mot 
of 448. tlH*ii there w'ill rt'tnain 23 minuM tlw root uf for the !«|UJirc of the 
iipotonw! .ga. w'hich hi tlie firtft }i{Nitoiiar ilk the Kqiiarr of 23 14H by the 

square 8L Sirtiiliuly if t'mi u'isli to subtriu^t 7 from tlic root of 112, then thi*re 
w'ill remain the root <if 112 minus 7 Ebr the shaiglil ilifferettce, and if yv:>ii leish 
to multiply this b\' itaclf. tlwn >7>u mkl ttjgethtT the scjiun-cK nf tin* aJoreKidd 
tenns, nrunely 112 and 19; lliere will Ik> 101 from w’hicfr yon KiilnruL-t double 
the prociurt of 7 times tlie mot of 112; there will remain Lfd mkiiis tin' root of 
219^2- Ab^o if you wish to mibtract tiw root of 1(1 from the root of 20. then 
add 10 to 20; there will be from which ytin subtract double the product of 
tlvr root uf to aiwj ttie ruot of tb*Te will n^uiaiiiK 30 uduUs tbe itMit of tijethty 
rjf wiiieh you laki» the root, ajal yon will liaise tlit* soijf^ht f|Uajtiity, fir the ixart 
of 20 minus the root of 10 is hiuJ for the Sdiigiii differenre. 

If rnoreinw you wlmJi to add or subtract routs tu routs which are n^iuiiieu- 
Kurabkr with each olberi tht'u thin rwi be done. eukI there will iilwnys resnit a 
ruot of n ratkuiii] muiilxT. And if you wish to add thi* root of 18 tu the root of 
32, tlu*n heratise the propcjftkin of the ntuiibers is ajh the s^uiltl^ number 1) to 
th** stiuofp number 16, yun indt'tsi do ihw according to tin* aforegiLtu liuctntjr!, 
namely you luld the 18 lo thi* 32j there will tw 5(J, nntl you tuuHiply ihe root 
of 18 ijy tin' riMrt nf 32 which yiekb 24; you atld double this to 30: tlien' will be 
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98 gf which the tqqi tlie .nought Kum; in augiiu^r wdy^ tlie roots of the ^timre 
mimberK which have pmportion 18 to 3^. Daniely 9 to tof^thcr rniike 

7^ sjnd you multiply this by itself: there will be 49 that you tnultipl)* by the 2 
that msiiltN from the 18 rlivicieci by the 9, or from the 32 divided by tlie 16; there 
will he 98^ ajid the root of it hi the auiciuut of the uibresaid sum. Aud you. note 
that betau.'ie tlit' tvo aforewrilteti root*, the root of Jft and the root of 32, have 
II coiiimon factor, tliey are ijidml three tinn'st the rtnut of two end four Ciii^tes 
the root of tift-o. Tlu'refoR" in the additkm is put three roots of two and four 
roots of two that are in sum seven roots of 2 that is the root of !)S. I’lierefore 
if you w'ish sublnvct the root of IS from the root of 32, then yon subtract three 
roots of twn from four roots of the same two; there will reiuaiu one root of two 
for ip3&]| the itforesaid difference. Or you subtract the fouiurl 4S fn^tii 50; there 
will tx^niain 2; ilw foot of thL* is the sought differetice. 

Also if you wish to add the root of 48 to the toot of 108^ wfakdi numbers 
have pTojKJrtKui Iti to 36, and eafh auiecedeiit is triple Its eonsequput because 
as the 48 is triple the 16. so the 108 is triple tlie 36: y^u tJrerefore arid the root 
of 16 to the nxit of 34i^ namely 4 to 0: tliere wdl) be 10; you inuUiply Llie stjuare 
by 3 herawiie of the aforesakl triples: tlii-Te will be 300; the root of this is the 
aforesaid siuu. Or you add the 108 to the 48; there will be 356 wluch you add to 
double the product of the root of 48 by the root of lOS^ namely 1 1 1; there will 
be tbt' rout of wdiich is tlie sought quantity. And if you wish to subtract 
the root of -18 from llie root of 108, tlieii ytju subtract tlie root of 10 from the 
root of 36; there «ill O'lnaiu 2; tlie stjuare Ls iimitiplied by 3 bi*caiise of the 
aforesaid triple making 12; the rixjt of this Ls tlie sought difference; or the found 
M I you tnjbtTiM't froni 156; there will reiiuiin siiuilarly 12, the root uf which is 
the aforewritten differeure. as I before. 

And if you w'isb to aihl 4 to the root of the toot of lU in tlie coniiiion W'ay, 
then you lake the toot of the rout of 111 that is a Little Unsi than ^ 1. and you odd 
it to the I; there will be a little less tlmn and if you will subtract the ^ 1 fmm 
tlie -I, then you will haw the difference between the -I and the root of tlie root 
of IG. Aud if you wi.sh to do this masterfuJIy, then ymu iiiultipLy tlie -I plus the 
root of the root of 10 liy^ Itself, w'hidi is demonstrated by line segntents thus: let 
.a&, be 1, and .be. lie the root of the root of 10. rherefore tJie line segmeni .ac. 
w'ill be ST'jiarated in two. Tlien^ore the squares of the portions and .6r, plus 
double Mb. tiuief^ .hr', make the souglit sum, uamely tlie sr^uare of the composite 
.ac* Indet'il the square of the portion mH. i# 16* and the square of tla? portion 
hr. is the root of 10, and double the art'A .aib. timeii .be. is eight roota of tlie 
root of 10: and this U reduced to oiw root of a root thus: the eight is multiplied 
liy itself niakhig 64 whkh multiplkxJ by Jtsdf iiinkes 1090: this muUiplicri by IG 
makes biUGO: the rtxit of it is efinal to eight rooia of tin™ root of 10. and thus 
16 plus tlie root of 10 plus the root, of the root of 40960 are hfid for the sought 
product* Tln'rofore the foot of the three term 5 is th*' sum of 1 and tlw roik of 
the root of IG. aiul you Will have an ajipimrijnAtion to that root if ynti will ad^l 
the 16 to the mot of iG W'hlch in about |;3, and the iviqt of the root of 4U96G 
which Lh about ^14; there wUi lit; 33 ami more; the root uf this bi about ^,S, an 
wre Found alKAe. .And if yv>u wish to subtract the root of the root of 10 from tlie 
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4, then you imbtriii't tbe coot of tlie root uf 4006(1 fiDtn 16 pbufi the root of 10; 
there uriU remain Iti plus the CDot uf 10 mirnm; the mot of the r<.x>t uf -10061^ for 
the ainuunt of the fsakl differrnce multipliccl b>' itflelf, ITMTeforp the root of it 
ht the iM>i]gbl tlii^eiire; the root >'o«j take Xlim: yuu add tht^ L6 to tih* root of 
10: there will be a little lessa than ^19 from which iDU subtTftct the r<>ot of the 
root of 40060; there will remain ^4: the rcxit of thlN. nl>QUt ^2. the yuu^ht 
difference aa we found in the eominon wny- 

Abto if >t»u wish to add the root (d 12 to the rout of llw rtxjt <>f 10 in tlte 
romnioD wny, tmxiiely with approxiniatkniii, then the mot of 12 that Ls about 
^3 jTju ndd to the mot of the mot nf Kf that is abotit |l, and j-tiu have the 
Hid sum. Aim! if yi>q will mjhlrart tin’ from the then tlmt whidi will 
remain will be tbe differenn’ bj' w^hje^ the mot of 12 exceeds ifte root of the 
root uf 10. And if yuti wish tu hatt! this accordiufr to the art, tlnm Jet -dr. be 
the root of 12 and .r/. be the mot of tJie root of lO- And (he sum of tbe sejuares 
of tike portions .de. and .e/. will be 12 plus the rout of It). And ^louble the area 
,de, times .«/. is taken^ that is the root of the root uf 23046, lUhd .v^ou wdll have 
for tbe square of the said sum 12 plus liw root uf 10 plus tlie rout uf tlte ntot 
uf 23040; [pSfifj] the mot of the sum of tbe three temut the sought »Lun. Arid 
if yxM wisli to subtract tbe root of the root of ID frutn tbe rc»ot uf 12^ tlkcii yqu 
subtract (In* mot uf tlte rout of 230'I0 fmin 12 plus the root of 10, luul you will 
haw 12 plint the rout of tl) minus iha roul of the rtait of 230-10 for the square 
of tlkC soijftht ditfrrrnrp. For iotnmple. hn the line segmient .if. Im- the runt of 12 
hihI ,tk. be tlie rout uf the mut fd 12. i'br'rfdniv the diffiTemv^ denoted .ki.^ is 
sought. Beratise the line segment .H. is sf'jiHrated in two by^ the point .it., the 
sum of the two sqiJnreM of tbi’ line ?K*ginenis Jl. and .tjb, is iN:)uiiJ to the !K|U4ire 
of the difference *it** plus double the area .tk. times .ft. Therefore if from tlw 
squnretiof the quajiiiticH .j'L iutd -fi\^ tuunely 12 plus the root cd U) is subtracted 
double the area .tk. iimni ,iL.^ namely the mot uf the mot of 23()tO, then tliere 
will remain 12 pins the root of lO minUi* tlx? rout of the rout of 230-10 for the 
square of the differeiiCe w'hldi IumI tO be shown- 

Indeed the addiiimi of a mot of a rout and a rrxrt of a nxit Nutuetimes 
results in the rrxrt of three terms, sometitnea twti tmua of the seermd or third 
binomial; when the tnedial numliers are inroinmeiisuriible in square, then from 
tlkeir addition results the root of thn't* tenan, jis (.ontiiiUfsl in the ptts^MUng. And 
when tbe sum of titcni nmke the hrst biiiKdial. tlken from tbe multiplication of 
them by tbenweivips results a nxit plus a niiitil^rr, nanxdy tbe HCttiiiiJ hinomiftl- 
And when ttie sum tdtbrni makes the first buiuilia!, rben from tbe niulti|dicatian 
of them by themselves results a tckiI luid a outiUxt^ Tkamely' ^he smnrnl hioomial. 
And when tlte sum of ilwun makes tlw second himedlal, then the •tquHre of 
them is the ihird Ikinomial^ wdueh is the suni tif two different rrKits, jukI from 
the aforcwaiil apotooK' results the wjuare of the sankc tenim. And in order to 
4.b'monstrate this rknrly^ W’e iu|d the rcH>t of the ro[.)t of 12 tu the rixti uf ihc 
rout of 111, wdik'li hjLs !«|Uiire ilie root uf 12 plus tlie root of 16 |ihL<t duulde the 
product of one In' tlw otb^, naDMdy the root of ihe root of 1920; tin* nHX of tlu* 
three tertm is the sought sum. And if tht* nxit uf tla* riHit of 10 br imbtrarted 
from tlu- r^ajt of llw root of 12. I hen llwre will remain llwrefort' fur the square 
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of the differetiee ihe ttiot of L'2 plus) the root uf LO tiiliiiu ttie rout uf the rout uf 
1920, Ahio if tTMi wwh to add the root of the root of 8 to the root of the loot of 
twx>, then the siquare of the sum L«i the root of $ plus the root of 2,, luuneJy the 
root of 18^ m the ruotH are siiiiiLATt double the product iif the root of the 
root of 8 ttJid the nxit of the root of 2, and thun we have the root of 18 phis 4. 
that Is the second binofnial for the sejuare of the sou^t addition- And if 
witl wbh to subtract tiie foot of the root uf twu fr<HH tlic root of the root of 
8. tbeu there will remain the root of 18 mtuuM 4 for the siquare of the yc^ugbt 
dtffeictKe: tberefon? tlu? root of it will l>e the differeiice. Again if you wish to 
add the root of the root of 32 to the root uf the root of 13, then \ii>u multiply 
the root of the root uf 32 by itself giving the root of 32, and the root of the 
root uf 18 by itself giving the root uf 18; thcfip squares added together make the 
root of 98, atui doulde the product of the root of the root of 32 hy the root of 
the root of 18 yields the root of 93, iumL thuH the rocpt of 98 plus tbe root of 
i)e is Imd for the square of the addition. AihI if the root of the root of 18 b 
subtracted from tlie root of the root of 32, theii there wdll retnain ttie root of 
98 niium tbe root of 93 f<ir tbe Mpiare of the sought difference,. And you note 
that when many roots of the root of one tiuud>er are prop<jned, tlien you reduce 
them lu one root of a root as 1 did at>rftT rndth eight roots of 10. 

Here iJe^tnj: Part Eight on the Division of 

rAttrr Sitnpip Svmbera among Themaeivra. 


when y(Mi »iU wish to divide a uuirilier by a root or a rtxjt by a 
number, or a root by a nx>t» then you divide tlie sciuaru of the divkleiul b)’ the 
square uf the divisor, and yaii will have wliat b sought. For example, if 
wish to divide 30 by the tool of 10. tlien you divide the square of the dividend, 
namely |p366| 900 liy 10 tielding 90; the result of the said division 1» the root 
of 9U. And if tt>u wislt to divide the root of 10 by 30. then ^xtu divide the 101^' 
900; the quotient is ^ uf one; tl»e root of it b tliat whkrh you seel. ALio if yxMi 
wis]» to divide the rr>ut C3f 80 by the root of 20, (hen a rutkjEiAl uiunber results 
htuu this as the 20 to (lie 80 has tbe proportion of a square uumher to a H<pjare 
uuiDl>er. And froui the di^isun of the 80 !)>' the 20 results 4, tfie root of which, 
namely 2. is the quutiinit uf tlw di\'isHHi: tJuwfore frtuii 2 timea the root of 2(i 
iiecesKarily the rout of tiO results. And if you wTsh to divide ten roots of 20 by 
four ruots of 11. thiMt yuii miiice the routs ro roots of one number; the square 
of the 10, nmnely l(Xh jtiu uiultiply b> the 3(1, and the square of 4, imitieh Iti, 
ycMi multiply by die lU and thus the rotd uf 2lkMJi is dividerl l;i^' tlw rout of 173; 
the root of ^11 results frotii thhi division. And if ym vrisb to di^'ide HU roots 
of 11 by ten ntots nf 2tl, then you divide tin? Hfi the 2U0O, and using the 
cancellation (uethoi in this. iiauMrJy ^ of the 173, tiumely 11, you divide by 
of the 2(MX>, ruunely 125: tbe ijuotiotit will Ik.- the root of it is that which 
you javk. 
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On tht Dhtiiti&Tt of Sumand Hmtt* by flootit of Rooti^ 

and Canrer*rly. 


If >Tju wLmH to di'Tfle a nurober of a root of a root by a root of a root, tlieo 
>1111 cli\i<le tlie (iqtufcrr of ihr of the div^klptid Itv tlic* !K|iinri* 4if itm Mjimrp 

of rhi' (livtauri luid tbi» root of ttH* iXKil of tiuiiC wliirJi will reHiilt will Ih* the 
Mju^ht quotient, tor i-xaiuplL. If vixi wii>li tu divide 5 by the root of tbe root of 
in, thim the -si]ttfire of the Ettpinre of tlir 5, tmtiwly 625. you divide by the sqiijirt' 
of the siquarti of tlie root of the root of 10. iioitieLy 10; tlie quotient wiJ] be ^G2; 
tbe root of tbo root of thin m that which yt>u .seek. Aud if you will divide the 
10 liy the 025, then the qtiotierit will lie the rmit of tlie root cif it bi the 
quolicut of the diviaiioii of line rout of the rout of in hy 5. Abu if yuu wiiih to 
tUvide tlic root of 2U b>' tlic root of tlie root uf 6, then >xiu Jiiultiply tlie root of 
2U b>’ itwlf yieldinfl 211, and you multiply tliiN >Tt by itaidf: there will l>e 4(N] of 
which tlie rout at tlje root m tlw root of 20. llierefore if you w'bh to divi<Je the 
foot of the toot of too by tlK^ root of the P.K>t of 8. then >\>u duide the I0(J 
the 8; the quotient will 50: the rtKrt uf tlw root of it b tiip quotient of the 
ittJiight ^hsiniuii. And if you wiab tu divklt' the root of the rout of 8 by iIh? rout 
of 2(1, tlicn you divide the 8 liy the KMl; the qiioticm will be the looi of the 
root of it is that which rejiultt* from the divhiion. Similarly if >i*u wish to divide 
the TtnA of the root uf 9(1 by iLw rout uf tbe root of 1(1, Ehcti Vfju dUidc the 90 
by' the 10; the qiiotjent wilt be !); the tixit of tlie rtiot thi;^, nmnely ihe uf 
thre*j, result*! fitjm the diviaiiat .AImo if ymi wUh to di>idp the rcjot of tlie rrxjt of 
lO by the rout of tbe rout uf 90, tbeu you divide tlie 10 tiy the 90; the quoticiU 
mtUI be rht» root uf the root of it. numely the tool «f |, is that wdiicb you !*eck. 
Also if you w'imJ) to ilivirte the root of the okjI of 2‘l,'1 M' tlie rout of tl»o root of 
three, then you divide tbe 243 b>* tbe 3 ykikiiu^ 81; tlic mot of Xlw rfxk of it, 
that in 3, ta that whi^di rnbults for tlw divlsirni. .Ami if the mid nC itie rncj^t of 
three in dividnl Ijy thf mot of tlie mot of 243. then you ilivide the 3 hy i\v 243: 
tbe quotient is the rcKK of il in and the root of this is and this murJi 
results fnmi the said division. And if >thi wwh to dinilr ten mots of the root 
cif 20 by 11M reacts of the rout of L I, then you retluce iticui to om- rout, namely 
wu uiultiply tlie 10 b>' itself, makinR lOO, which is multipUcd b>' itiiclf ttiokiijf^ 
I(XNI0, atid thiLH muhtplHHj liy the 20 makes 2iMinn0; the rtwji uf flie rouf of this 
is to ten mots uf the rocjt of 20. SimilarLy fur tin' Hll rcxits of the root of 
11, wu multiply the square of the square of 4, luiincly 256^ liy tlx' 11 yicddinut 
the root of the root or3Sl6: you divklc tlie 200(XXI with it, and the rout of tbt^ 
nxit of the remdtiug tiiittilier will be the Kiiight iine. And if you wisli Lu divide 
four route uf the root uf 11 by ten rmits of the rout gf 2U. then tuu divide tln^ 
2816 h^- the 2(KKMk>, and tlie nait uf the rtxit that which resnlu will be the 
sought quotient tLX|>1anation.s are ther»‘fofie jp36T| gfiwa of the multiplii atkrtis, 
lulditinna. subtrartkiiis, imd also dbisiuitn nf simple iiuiiibi'rN, naiiH.4y id thune 
wbk-li are denoietl liy siinpU' line si*Kmenls. awl moreover tbe mullipljf atkm of 
tbe ruotci uf tlLrc*e InuutiiiHlK toKCtber jvc iJbivwii: it is ewii ^liuau huw tlir fourth, 
Hftlu and sixth binomials must bi* uiuhiplksl. 
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lodeed the root of tin? fourth bituHniikl Is the of Ilpl' liegtuentT^ of 
which one is tlw nxjt of the fourth binomial, md the other is the root of iIh! 
apotonic of the sinriie Uiuofnial haviiif^ the Hsme terma. Of the Itoe iieftmetit 
the first term is !uu<] to be major and the serciud minor, and the sum of them, 
naiueLy tlie root of the h^urth bimmijaJ is similntly tnajor, atid it is etaid to be 
major because it ts the greater term and is a iiuttiber. And ibe root tif the 
fourth hiiiomud can similarly be greater than the number hikI the rwH* but 
the k' 4 i%ier term of them the mijiil:}ei‘; wlieiite it is called ratiotial aud iwiiiaL 
square, as was said hIk>vp« and it is tlie sum of the root of the tiftJi binomial or 
sixth from the root of their a^jiotottie. Also tlie root of the sixth fatiiumlnl. hi 
the same way, b the sum of tlie root of liw sixth binumial and the fifth from its 
npotoftie, W'lkctice will'll you wldi to muJtiply a root of the bliKniilal by itself, 
then you add the square of a term of it to doubje the product of one tiTiii 
the otlier; if you wish to multiply the root of 4 plus the riiot of G. ajid tlw rotJt 
of 4 tnimis the root of 0 together, then this » denwittstrated with tine sje^tnents. 
Let tlierfffore llie lin*^ itt^itw'tit -oh. In* the mot of 4 pliw* the root of G, and .bg, 
be the root of 4 iriinus the rfwt of fi, and .ttb. is mulLiplkd \jv itself; there will u 
be 4 plus the root of G. that ts .dr£., nainely .dr. is 4 and .tit. is the mot of (i, 
ami also .bg^ is^ miihi plied by itself yielriiiig 4 tiiiiutA the root of G; let thcridbre 
.ei. be 4. Therefore ,zt. » 4 niitiUH the nxit of C. Ami because we must midtiply 
the unknown nA, by the unkneaen .bg., we Hhall multiply the square of the line 
segment .ab. by the stiiiArr of the line segment .fcg*, iiaiiiety .di. by .iii. Indei'fl 
the sum ,di. is 8+ mid it is divideil into twu equal pan.s \w tlie point .e., and 
into two unequal luirts Vy the jHiiiit .±.; Llwreforu the pro<hn:t of .dz. and .ti. 
plus the Hquare 4)f line si*gitu'nt .r£. is t^^tud to that made by ludf thi*^ line 
segnient .dh, imUK'ly tht' snjTUin* of the liiu* segitumt .dt-.r tluit is 4: therefon* the 
square uf it u IG. 'Ilu.*n*fore the multi pi jeatkai of Jz. by plus the aqunre 
of the line HCgtuent zr. yielils IG. Dul the siiimrc of the Unr segment .cr, is G* 
Therefore the multipbraticm of .i*. b>' .zd- yields Ifl, Indeid fmtn this it b i-k-sir 
that wilt'll any IdiMunial b multiplied fjy ita apotome from this midtiphmtkja 
results the dilfercnit* lietwi^*ii the square of tlw major leriii and the Miuare of 
the minor term. In this way from tlie product of 4 plus tlH* root uf 6 atid 4 tniiius 
the rout of G resiiUs IG that Ls the difrereiice Vietweeii IG and G, and bot'iuuM' the 
square cd the line «rgUkeut .oh. multipliiil tiy tlu" square nf tlie line t4'gnji:'tit .%. 
ks 10, from the multiplk'atktti of.rjii, nml -A>g. re?tuJts tlie «if 10. 1'l]eit*ftire 
double .mb. limes yidils tiic root <d 40, and thus 8 plus tfn‘ root of 10 is hjnl 
flit tlie sc|iiHre of il>e eutirt* line negment and this b the fourth hjiKimial; jw 
the difference lietwiH'u 6-1 and 40 hi not a squan* number, >tiu will operate tlie 
same w‘ay on the rcxjts <if the fifth and sixth fdnondiUs. .Ancl if y(.tu will wish 
to multiply the nxit of G plus the root of U1 aJid tlu:' root of fi uiitiiis tin* root 
of Kl together, tJieii you add the scpuues id the terms KiiniUrly: there will Ih‘ 
two root« of 10, that is one root of Itith whirh you odd to doiihk tlu? lUTxIuct 
of one square by tla* otln'i, from wliirh iiiultipbcjfUion rettults IG; the mot of 
this, namely 1, is tliat which you w'bheri, aud lhi» >XHt will lutce the nait of IGU 
plus 4. Alsu if vxiu wish to multiply togetbi*! tin? root of the lium of tlw* root 
of 40 autil the rout tif IS, ami tin' n>at uf the difierence uf the root uf fiJ ami 
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the root of 15, iliejj you multipty each pan hy hself, and there rei^ults the root 
of 40 pJua the rwt of 15 plus lire root of 10 tniutis the root of [p36<8] L5; these 
you add togetbcr >'irf*ldiiig the root uf 160. and vmi multiply the root of 40 plus 
the toot 15 bKt' the root of 40 riiiuiis tlu.* root of 15; there rosultrs 25 that is 
the dlffereoce bet^’een 50 and L5; the root of 25, that i$ 5, you double giving 
to u^hich you add to the root of 160 vieMltig the root of 160 plus 10, and these 
teriEUi make the hfth binomial. 

Again if you wish to multiply \yy itself the root of the stim of the root of 40 
phts 5 and the root of the difference of the saiue temis, niundy ihe root of 40 
minus 5, then \tmi multiply similarly cvirh party b>' itself yielding the rom of 40 
plus 5 and the root of 40 mimia 5, which added together yidd the root of 160. 
and from the imiltipUcation of the square of one part b)' the other comcH 15; the 
double of the root of this makes the root of 60^ and thus you will have the terms 
of the sixth bitioinial tliar are the root uf 100 and the root of 60. Similarly if 
we put the root of the sum of the root uf >10 plus the root of IS and the root of 
the root tff 40 minus tlie root of 18, then tliere results from its multiplication 
by Itself the teniui of the sixtii biiKuuiai; the greater term of these is the root 
of quadruple 40, namely 160, ajid tlie lesser temi is the jtocjL of quadruple the 
difference between 40 ajid IS, namely 86, and so it is contaitied among all the 
roots of the fifth and sixth binoiuiAl^. And it u noted that the sttm of the roots 
of the fii^ binomial atid its upotome ih the root of a nuinbert so that if we udd 
the root of 4 plus ilie root eff T anti the root of 4 minttK the root of 7, tha:t 
indeed tliere rtwults eight from the addition of the squareH of tlie partE, and 
from double tlie multiplicat ion of oue square by the utlier results 6, namely the 
root of qumlrupU' tlw jviuast' of the difference beiwx'wi tlie s<|uare of 4 and 7. 
Therefore tlte sum of the roots of the* ufon'Haid binomLai and ita apotome ht the 
root of 14t and still it is shown in a figure sio that what w'e said on the reitiaimiig 
binomials is clearly indicated; let the artxst of the square .ak. be 4 plus the root of 
7, and the aiea of the Eiquare ,zL be 4 miniu the root of T, and the line segment 
,ae, is extended lu the |>uint ,6., and chvui tlw line seginetit ,eb. is equal to the 
Line segment .kt.. and flimtlarly the line w-gnu^nt .oi. bf extended up to .d.; and 
let llie line tagmeiu Jd, equal to the line itegmeiit ,zk,, oiuL .5f. Euid .zd, ore 
connected; therefore there is ronfftnjcted a jjquare and its side, namely a 

root of the square, ia the line segment ,hy. tliat is the sum of the Line segineiiLs 
M. and Ag. But is the root uf the stpiare aa it in Kpinl to the line 
segment .dl. And Jg. U the root of the .vpiarc .;f,, arul from the multiplication 
of that is by .fh. results tlw area .bk„ and fixun the multiplicatkin of 
.kz, b>’ that is .gt. b^' results tlte urea .kd,; therefore From tlie squares 
of the line segments .bt. and .1^. plus double ,gt, times tb. results the square 
,abgd.i indeed the area of the squares .nk. and .kg. make 8, and the area of .bk. 
BJid .kd. inakiD 3. Tlierefore the area of the square .bd. ts 14; tlie root of it is the 
line segment .bg. that is ciimposcxl cd the root of the fir^^t Innomial. namely of 
M* and -tijf,, and the root of rho apotume. that b* .fg,, whicli had to he xhowTi 
Similarly In the same way U is shown that the Jjiini of the roots of the second 
and third hitlOtiiLalii dIkI their apotoim^ are rtxjts of Oxita uf n number; 

this therefore explained, we show* lurw to multiply iogetlier the sum of numbers 
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niid tools, and rooi,s of rcHita. [f you wish multiply 4 plu^ the root of 7 tn- 5 
plus the root of 20, then you put the number below the number, and the square 
of the ror>t beJiiw tlie jM^uAie of the rent, ns in cJiispla^'Vil in the margiii,Anii ymi 
multiply the 4 by ilie S, uAiuely the number by the nmniHT, and tlie root by 
the root* naniely the T by tire 20: the products will be 20 and the toot of 140, 
and you multiply diaj^onally the 4 by tlie root of 20, and the 5 by the root of 
7; the products will be four root^ii of 20 and five roots of 7, that is the root of 
32(1 rtJid the root <d 275, -uid ihus 20 plw llie root of 320 plui? the root of 175 
plus the root of 114<J p369] is had Ibr the sought itiukipHcatioin And because 
the squares of tlie abcmewrittei] roots do hat eommuDjeate in the proportion 
of squares, tbry cannol lie reduced to sinailer terms, as we shall do in another 
multiplication in whicfi wt? wish to multiply 5 pltHi the iVKrt of 8 hy 6 plus the 
root of 32; because the 8 ;md the 32 are to each other as a square number to a 
square number you divide the 32 b>' the S yielfling 4 of w^hich the roul is 2; and 
two roots of 8 are root qf 32^ Therefore if miu w'bh to multiply 5 plus one 
root of a by 6 plus two routs of 8, tJwn j-ou will multi]yly the 5 by the 6. and 
the one root by llie two roots: then* will be 30 plus two squares of the root of 8. 
namely 16, and still you will multiply the h by the 32, nnrt of the prrsluct vtui 
will lake the n>ot; >'uu therefore odd the 20 to the IG: there will be 46, and vtju 
multiply the 5 the two n,Kits of 8 aiwl the ft by tbe one root of 8; there results 
from tlic two inultiplicationrS sSjcteen root# of 8: thewe are added tq tbe 46 w hich 
w'ill make 4G plus one root of 2018 for the product of tbr sought multjplication- 
Also if you wish to multiply 7 plus the root of the rout of lO by 8 plus the 
root of the root of 12, then indeed the 7 is multiplietl by the 8, and the root of 
tbf root of Ul ift iiiultiplied by the rtjot of ibe root of 12, and the 7 by the root 
of the root of 12, and the H hy the root uf the rocit of It) Yielding the integirr 
56 pliv> eight toots uf ttie tout of fO plus roots uf 12 pltLs one root of tbe 
root uf 12U, iukI they chi mot lie said hi fewer terms, as the proportion of lb to 
12 is not as h square iiiuntier to a square [iuml>er; os well they do not contain 
interrnetliale numbers. Whence if vou wish to multiply 8 plus the rout id the 
root of 3 b>' 9 plus the root of the root uf 27. then ^ou multiply tlie 8 ba' the 9 
and by tlie root of the nnit of 27. and you multiply by the root of the root of 
thm by tbe 9, aud the root of tbe root of tlutv you multiply by tlie root of tlu.* 
root of 27 yiehling 72 phut 8 roots of tlie root of 27 plus nine roots of tlie root 
of 3 phis one rijot of tlie nxit of 81, namely ,'t; this 3 added to the 72 makes 75. 
and 75 plus the root of the root of 19083 plus the t<k>1 of the root of 110592 is 
hail for the pruHlut;! uf the sought multi|>lication. birleed nine muts of IIh' rout 
of tluv% are one root of 19683. And eiglit roots of the root of 27 are one root 
of tlie nxit of llOSf)^, and two nxjts of the root can only be consulklated iti tlw 
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root of the sicuiid binomial. From the ivldition of the squartw of tiiein results 
llw root of 223587, and frxiiii iloubh- the pnaluct of one and ilie other results 
432 of which the root of the binomial is the uforewTilten sum. and thus is hail 
for the sought niukiplication tbe integer 75 plus one root of tJie roin of 223587 
plus the rout of 432 Abo if yon wbli to iiiuUiply the rixit of 5 phia tint: root of 
the root of 10 Iw the twt of 6 phis the mot of the root of I2,theii >tiu multiply 
the terms in tlie alKn^^w^rittetl order, aiul vxju will liaw the rout of 36 plus the 
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rout of the root of plus liie ruot of t}u^ ruot of 'IflU plus tlie tuot of the rcxit 
of 120, 

Again If >’ou wtslt to niullipty 3 raiiuL'i the mot of 5 fi uiiumH the rout of 
20, then >’ou luiJtiply the 3 b>' the 0; there will be 18 fruiii wlurh wu Hubtraet 
the nmltiplkatHin of 3 ^yy the root of 20 jmkI 6 timeu the root of 5; there will 
rvmiaia 18 luiuus two ruou of 18(1 to wluch yem adii tj^e niuJtiplic&tkiit of the 
root of 5 b>' the root of 20: there will be 28 iiiitius the foot of 720 hif tin? sought 
iiiuJtipliratkm- Awl it » noted tluit when a roinuH isi [nnltipUerl by u triiiiuh tJwn 
the product ia plus, nod when h plus is multiplied by itself, then the pnxluct hi 
ftltto pUlJ^^ hut when n plus is nmUiplk'd b>’ a minit;^ then tbt*ir pitjidurt is uu»us« 
as ia shown in the foUowiug [3], And because Emm this muUiptkiiiHin mrults a 
number minus a rool» it is knowui that the tcniia of tlve itbovdrwTitten apt^tomi^ 
Arc proportionAl to ench othcr^ Kur e?ciuiipkv Lndpeil [p^Tfj] G iKthiuble 3- In the 
i«ruiic way ihr ro<8 of 20 is double the ftxit of 5, Aiul n« 3 is to the root of 5» st> 
is 6 to il>r root of 20: tins proporthm is fouwl in the squares of the ttTins, that 
is as the sepmre fjf 3 Ls to 5. so in the Hquihre t>f G tu 20. .Aud Lu orilef tu ahoW' 
that the muUipheaikHi of twu tniniis thin]i^ Is plus, a sequnte .abed, bt taken, 
and tl»e parts that }'uu w^tsh air subtrurted ftxriu ,ud. nuri iuhI t hey ore 
and -A/.t and the liiu' liegitifent bi e;cti'zirj<vl ftmu llie point ^e, [ULmllel to tlie 
line sWfpneriLs .oA. and .dr. SimlUdy from tlic point the line jiegmerit ./A. 
is extended ^Niraile] to tlie line segnn^nts .ad. and .be. From tlic miiltipliratioii 
of .da^ by nA. results iiicloi:s:J the urea .Ad.^ uruJ fruin tbe uiiiJlipJiciLttirii of ,Ai. 
|jy dp.p tiuiit is .(ft:, titiK^ ,/A,, rwultn the an'A ,gh, FrtJiu tlH^fle two Jireaa are 
subtriH^ted tJte ttvo arms ,Ah. mKl *<fd4 mie of th**^' n^ults from .fb. rimes dir., 
that is .i/u. rimes ./A,, and tbe orher results from .eff. tirur.:^ .rd., that i» ,nA. tiruLfi 
.ed.; there will renuiJn the area ,/e* that n^iilts from *ta. times .a/*, which ha^l 
to be sliuw'ii. And in orikr to ha^T this in iiuirilK^r?4, Un die line srgnauit .ad. be 
6. from wdiieh hs subtrat^W .de.., iliat Is the root of 211, and let .ah, lie 3, and 
.bf^ he the root of 5* and I w^bih to nniUiply b miniL^ tlK*^ mit of 21) by 3 rtiinun 
the toot of 5, that » .ra. Times ,«/.»frtmi wlih h n^uJts the ^/r.; 1 thereforr 
multiply ,dn, by' .uA,; there will be 18 for the arm -dArrf.* to this I siiall add t[>e 
riJtiUipJicatiun of rla* root of 20 by the rout of 5+ namedy ininus .dt. 1^' uiiinis 
.A/,, that is .hu times . 1 ^^.; from this rrsidts the fut^h .//A.; iIktc will tie 28 fur 
tlH? Firc^aH ,bd- and -gh-i from this I sliall subtract the mMltiplieatiou of .dri. liy 
./A., tliat ia Jt/^ times ./A., uaundy tin* urea .A/i, that results fiom G times tliA* 
nxk of 5; thetv will M'triain 28 tninus six roolii of 5 for tbe iwu areas .^. aj]^ 1 
,/r.; from Lhi>Me is stibtruiUt'd the pn.iduct of 3 times tIh* tmh of 2U* iiiuneb' 
tiiiH's .ed.i from ihis multiplicatkm rcsulta the area tjiLi there will n^niain 28 
riiiniis four rmrtx of 5 plus three routs tjf 2fr for the^ area */r... as we frtuiiH abrn'e. 
And sbt riKjCs of 5 plus three roots of 211 make one roof of 720* 

Ami if you wish to multiply 4 minus tin? root of the rutjt of two by 5 minus 
tlje root of ilw* root of 8. thru >t>u will iiidts.'^l multiply the I by tlu' 5. and 
the root of the root of two Ijy the rout tla* root of 8: time will be plus 22 
frum whk-Ji y'uu subtract tbo(SC wbkli rL'Hult frum tla' multiplkxitiuti of \ by the 
root of tbt* root of 8 araf 5 by tlie n:a)t i>f tlw‘ root of 2: tht're will reriniin 22 
minus lour na^ts of tin- rutn of 8 minus fii'e rTKits of tlie rtaiT of 2 for the suiij^ht 
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oitjUiplkAtiuD. 

ALsu if you wi»h to multiply tho root of 8 minnis the root ol the root of 
two b>' the root of 18 miauii tlw rout of the root of 128, then imteed from the 
tnuhijilication of the root of 8 by the root of L8 res^ults plu^ 12« and from the 
muHiplicatiou of the root of the root of two hy the root of the root of 128 rcfuiHs 
pLu« lin, and ftotii the inalliplicAthm of the root of 8 hy the root of the root of 
128 rewuJta minus one root of the root of 8l'9'2^ oud from the multiplication of 
the root of pJuM 18 hy minus the root of tin' ruot of 2 results minus oue root of 
the rout uf 648, and thuB 16 mirnts the rout of the root of 8192 plus the root of 
the rout uf &18 ts had for the souj^t multiphcatiou. 

Similarly if y^ju wish to multiply the nmt i>f tlie root of 20 minus the root of 
the root of 10 by the root of the root of 30 minus the root nf the root qf I5t then 
you Bnd Atoording to the abca'ewritteii method the mnounl of tlie muUipUcAtion 
Co be the rout of the root of 6(KI plus the txxjt of the root uf 15(1 minus two routs 
of the Twl of 300. And because the root of the root of 600 Atid the root of the 
root of 150 ronimuaicate in sqUJiJre^ they euti be etjusutkiuted into [p37l] the 
root uf the third binumlol, and hum the cutisulidatiuti results the root of the 
sum uf the runt uf 1350 and tlie rout uf 1200: all this explained, we temli how 
Co multiply binumLoJ numtiefs by iheir iiputornes. 

When ytM will wish to multiply a binomial by its apotome. then you nubtrart 
the STjuaTe of ihe minor term from the stjuare of the major term, and that which 
will remain will Ik? the product of the souf^ht mmltiplfecatiun: to make this thuij; 
eviflent the ijtnumia] .abg. Is taken in which the major Lerm is fmm iit bt 

subtractiHl n term ef^uaJ to .bg.i let It be .bd. Tlte apotome is therefore .da. d _ dbg 

wiilch I to multiply by the hitiUMiiaJ And i^ecause the Jiite ^meiil -dg. 
is sepArateil into two equal parts by the point .6., and to it is adjoined the line 
segment .da., the product of .ud. lime^ .ag. plus the square uf the line segtnent 
Ab. will ije equal to itw? square of the line segment .ah. Therefrure if from the 
squari' of the term .nii. is subtrac^unl the square of the term .6^.^ lluit is the 
term ,bg.^ then there will remain the product of the rnultipliration of .ad. by 
.a^., which hiui to be show'ti. And in order to show this in iimnberK, let .ah. 
be 4^ and .6^. be ilie rout uf 7, ami [ wish to multiply it by 4 rninm the rout 
of 7^ that Is liy .ird,: J shall therefore subtract the square of the line segtiHTUt 
-dh., rijuncly 7+ from the square of the line -■wgmeiu -o5,t namely 16; there will 
remain 9 for the pnaluct of the luultiphcaticin of .ng. Iiy ,nd. Or if you wish to 
do this with the iinmhcTSt then you wTite down the 4 plus the root of 7^ and the 
1 minun the toc.it. of 7^ in ulisplayed in the niargiii, and you multiply the 4 tluit 
is in the apotome by both of the terms of the binomial^ nazneSly by the 4, and 
by tiw rtH>t of 7; tbr'ie will be plnN 16 and plus four roots of 7, luid you multiply 
the minus root uf 7 % each uf the terms of the hinumiol yielding mimis 7 ami 
similiirly minus four roots of T; these ari' subtracted from the 16 and the four 
roots of 7, nadh^ly from llu' ]>hbi terms: there wrjll remain 9 hit (lie prudiH't of 
the Sought multipUrntion. 

Also tf volt wish to multiply the third or the sixth liiiKUiiiat liy its apotun^e, 
then similarly froin the tnukiplicntiun will n^ult a rational iiumtH'TT and if you 
will wish to multiply th*? root of 40 plus lUt.' root of 30 by the root of 40 minus 
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thf rwt of 30, then raa subtract ihti squart* uf the mmur lerni fttnn the jiqiiftro 
of ibe ixiajor term, Jiainoly the 3tl from the -10; there remaitui 10 for the produtl 
of the siought tmiltipfitfttioti, mid thus in the midtipliratkin of the second or 
fifth buiomi&I b>^ iti npotome o»e operates in the same i^'ay. It is noted that 
when from the multiplicatiori of an apotorne by n binouiial there results such 
a tmniber^ thea the terms of the apotoiue are proportioual to the terms of the 
binomial, and tliey oocur in the isame order to eatii other, uud if j-ou wish to 
multiply 6 plus the root of IfJ bj- 18 minus the root of 90, then bec^iiuse the tenus 
of the apototne are triple those of the hinoniial. you take triple the differeiM^e 
tliat is between the square of Tlic major term of the binomial and tlu' s^juaic 
of the minor term, and that w'liich will result w^Ul be the sought prcHiuct; for 
example, the 10 is subtracted from the 36 leavijig 36 wdiidi tnpLed yields T8 for 
the !K>iiight muUlplicatkui: you will also havx> this if you will operate with the 
nurnbenf method, because the 18 multiplied by the 6 plus the root of lU yields 
lUS plus eighteen roots of 10; if you w'ill siibtrat't fmm this tlie product of the 
root of 90 by tlte 6 plus the root of It>, tlieii there wilt rt^tuniu 78 a.s m- said 
behire. and the procedure is the same in the jmdtlplicadou of binomials and 
different apotomes. Or if you will wish to miihiply 5 plus the root of ID by 7 
minus the root of 30, then Indeed the 7 Ls tuuluplkd by the 5 plus the root of 
10 yjeJdlng 35 plus the root of iOO Irom which if the multIpllration of the 3U 
b}' the 5 plus the root of 16 is subtracted, then there wiU reiimin 35 plus the 
rout of 490 minus the root of 750 lulnua the root of 30(J, and it cannot be imid 
anotiker way in nurds tire iifiitriefnid do not (tmirriuiiiiTau^. And if ynu 

wish to multiply the root of 4D [p3T3] plus 5 by the root of 50 minits 6, then 
indeed the rocjt of 50 hi multiplier! hy the root of -10 plus the 5 yield!ug tlie root 
of 2000 plus the root of 1250; from this if the muttiplkatiun of the 6 by the root 
of -10 plus 5 is subtracted, then there will remaiu the rf>ut gf 2fK)0 plu^ the nx>t 
of 1250 minus 30 minus the root of 14IIL 

If you W'ish to multiply u riuiiibiT phi-*^ tiic rijgt of a root by its apotome, 
then you wdll operate as we said wnth tlie multipLicatiou of tlie binomiid by its 
apotoiiK'. And If you w'ish to multiply 4 plus the root of the root of 10 by 4 
minus tlu,* root of iIk* root of ID, then you subtriu^t the s(|uare of tlie minor 
term, iiamely tlie root of ID, Erum the square uf the luujor lerm, namely 16; 
tlierc wi6 remain 16 minus the root of 10 for the sought multiplication. Ami if L 
plus the root of the root of ID is miJtiplied by double its apotomei mmudy by 8 
minus the root of the root of 160, there rertainly residts double the abov'^w'ritten 
multiplicatiou, namely 32 minus the root of 40. 

Again if rou wish to Jiiultiply tlie root of 26 plus tlw root of the rcot of 
to bj' Its apotome^ ruimely by the rtwt of 20 minus the root of the root of ID, 
then jxm subtract siEnjlarly the square of the minor term from the square of 
the major tenn; there will remain 26 minus tlie mot of 10. Similarly if you 
wish to multiply tin? root gf the root of 60 plus the root of the root of 15 by it^ 
apotoiike, namely by tbe root of thi* rixit of (Kl mime; tlie root of tbe root of 15, 
then y'tm subtract tbe square of the minor term from the square of the major 
term, namely the root of 15 from Uk rt>ot gf 60; there will Temaiu tlie root of 15 
for the sought muUi])lkation. And if you wish to multiply 4 plus tiie root of the 





14h Hetr tilt' FourtRt'nth CHaptet 513 


mol of 10 by 5 ttiitiny tlit^ root of ihf tCKH of 12* then you vrixe Uiem down as 
is diflpiayi-xl hotr, Aod vtiu multiply in the nbnvTvrittou ordrr th** major twm 
of tlw’ apotomt- by b<ith of th** of tin* binotnlaK wimply tb<* 5 b^' the I 

plus thf! rout of ilic root of 10; there will be 20 plus tjvo root of tbe root of l(h 
from tlmur you riubtrnrt the tiiuhiplication of iiunus the toot of the root of 12 
by llte 5 plus the mot of the rocit of lf>: tlicrL will retimin 20 plus Bw roots of 
the rcHit of lO mitiua four roots of t be root of 12 plus one root of the root of 
120. and thus you mrK'e to do in similAr inultiplicatioits; and when thetr orettr 
coniiniluicaiing tertiis, minus and pUiK, >OU reduce ihern to siiiatkr numbers. 
And if you wT«h to oiiikipJy -I plus the root of the root of 27 by 5 minus the 
root of the root of 3. tbou indeed there results from their muhipliration 2(t plus 
five root of the root of 27 mintiH four rtwts tA the nxit of throe plus the root of 
the root of 81; this root of tbe root of 81 Li rational ujhI is 3, which subtracted 
from the 20 leaves IT* ojid thus 17 plus five roots of the root of 27 niinits four 
roots of the rtiot of three » had for the Miught multipLicationr 
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Htrt Pnri four 

on thr Division of Binomniti and Apatames 
by Hnlional and irmtmnoi Numbt^rt and Ctmvfrsrly^ 


Moretrtx'T will'll >t>u will wish to ilividc a binoinial or apoiome or soirw! other 
number of sewral terms by a gisTn iiuinber or bt’ a root of u root of mine 
rational numlM'Tr then yrm diviile each term by the dlvtaor, and tbi* tiffuui that 
result, whether they are plus or mimts, will be ihiw which »nll result from the 
divisioti. And if >t)u wish to divide 20 plus the root df Ofi hy I, then )thi dJtide 
first the 20 by thr 4; Uir quotient will be 5; ^ou divide the r(Kjt of 9G Ijy the 4, 
that is you divide 96 by 16; tlie quutierit is otie root of 6, and thus 5 phis the 
root of 0 ia hail for the sought divisiuii. Similurly 20 itiinus tlic root of 9€ is 
divided by 4; the quotieiit will be in the .same arder^ 5 minus the fd 0. Ahvo 
to divide 20 plus tlu^ root of 96 by the root of 8. I divided both terms sinj^y b)' 
the root of 8 yieSdiug the root of 50 plus the rtxjt of 12. Similarly 20 minus the 
root of 96 is divided [p373| by the root tif 8 yielditig the imd of 50 iJiiinia ihv 
moL of 12. AikI if you will wish to divide the same terreui the rocit of the root 
of 10, ihcji you will iiiultiply the 2ti by ifaelf yielding 4CM> wbit'h is nmltiplied by 
itoelf making 1600(X): this is di^lcled by 10 making I600(i; the root of the mot of 
this is one of the tonns chiming out of tbi^ iJivision. Tln^refr^R' if in tlie same way 
you will dhlde tlie toot of 96 by the root of the root of ll>, naimrly ibr square 
of the 96 by the 10^ then the quotient is the root uf the root of |®2l for the 
remaining term rtuiiing fXit id the division: similarly 20 mimiK the root of tb' 
t<kH of 96 dividerl by the rwt of the rout of 10 yiehb the root of IfitAN) miitns 
tlw root of the root fA |92L ALm> if you wbAi to di%i<le the rM»t of 9ll plip tlie 
TO*>l of 48 bv 1. then vou divide iKjth temw bi' 4. inmu.'lv the 80 and tln^ 48 bv 
16, yielding the root of S plus the root of 3: and if the foot of 80 minus the root 
of 18 is ilivided Iw -b then the quotient is the root of 5 minus the root of three. 
Again if ytai wish to divide the of Ad plus the root of 48 b>' tin* root of 8, 
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tlicn the root of 10 plus th(^ niot of 6 rtsultH. Anil if wu will wish to divide the 
root of flO tnlutts the root of -18 by the root of S, tlwii rettAinly the rfKJt of li> 
minus the root of 0 resuJtjj. Shnihurly if you wish to divide the tenuii by the root 
of the ftxjt of Any mimber. then you strive to ojjcTAte according to that which 
was said. 

On thf Dnnsion o/ a .Vurnifer or a Root or d Rout of o Hoof 

a liittomiitl or an Apotomr, 

When you wish to divide n numher or tlie rout of n number or the root of the 
root o| a omiil>cT by a binoniialt tJieii mu multiply the binumjal Uy its AjKJtoine, 
and that whieti wdll resole wiU be a number, wt is shown; yoti divide the iiroduot 
of the dividend iiuinber by the apotojne of the divisor, and mu will have tlic 
scAight divtsioo. Pot example, let .a, Ije a number or the root of a number or the 
root of the root f>f a number that ymi wish to divUie by the Iduumial .Hifti. leith 
major term And there rusuUs froiii the division tlie qiKitietit .i., and is 
taken equal to tiie term .gd. The apotnme Ls therehfre .br.t it multiplied by the 
biuoruial .W, yields the number */. w'hich is rational; from ,hf. tiinesi .bd. reaidts 
thedifFcrenre l>rtw‘eeu i he Atinjire of the tenn ^gr, and the‘Wiiiare of the term .hg^t 
us IS denumstmted atxjvp. Therefore the numl>er ./. is divided b>' the binomial 
.bd. yiekiini; cenainly the ajHitome Therefore if any niLiltifdeor ony p;irt of 
the number i* divided b>' the binomiid .6d„ then thert' ceriaitdy restdus frcMn 
llie diviskiu the uiune multiple iir the same imri of tite aiu^tuuie .hflluTefore if 
the number .a, is equal to the rmmlier then theqinmtity is is:pui| to tin; 
apotQjue ,6e„ if Krester, j^enter, aiul if leswer, ihert-fore proportionally aa 

the finrt ./* is to the ««wtuiwI ,o. sn is the third -h^'. to the fourth .2, Therefore the 
product of the second by the third, namely .a. times .he., tqtiuJ to the prtsliict 
uf the Krrft tn' tlu' fourth. .\mi thiiH the division of the prrK:liict .rj. tinn^ .fpc. 
by the numlier ./. yields .z., tiatiiely that which results fniiu .a* divideil by the 
bmomlsJ .bd „ whicJi luui to l>e vliow^n. Jii tlA^ same wwy, if ^-ou wish to divide .n, 
by the apotome tM\, then you hud that the Jiiuhiplieatiufi r>f Iw the binomial 
.hd- divided by tlie nuinlM^r )'ipld.s the soii^lu: quontiti' Ijeeause if the numlter 
./. Ls divided Iw the iqxKoiiie then there results certiiinly the birKitnlrd .bd., 
aial as is to .tn so w'lll be tin" bimaiiiul .hd. to that which resultr< from u. 
tJivkled by the aputome .6c. And so that this is had iu numbers, H ,fi. Vie UKl 
that jTLiU wibii to divide by' the binomial .bd. of which riu- major term. hAuidy 
.bg. is 1 miniLH hcjwevrr .gd.; let it lie rite nwt of 7. Theit-forv the apotome .bur. 
is I uiinu-s tlie qsijt of 7t W'hich multiplieil hj' -I plus the nxit of 7, namely liy 
liie binomial .W., yidds 3 for the luimbt^r Therefore if 3 ia dis^eil Ijy -1 plus 
the root of 7, then there results fnim this division [p^iTlJ -1 minus the rfK>t of 
7, muiMdy thi’ apotome .6c,; therefore as tlie 3 is to tJie ItKI* so is -I iijiim.s the 
root uf 7 to the so^glit tjUfuitlty. Thercfr^ie the l(¥> is multi {died hy 1 miuus 
the root of 7, and divhied by the 3; imleed from thhi jnidfi plies lion rt'^ults -KK) 
iniiius one hundred root of 7; this divided by the 9 yields minus XI Juid one 
ninth rxKits of 7. .And if ytiu w'ill divide the ]tX) by 1 minus the root of 7, thc'!n 
there itwjlts the sami' quotient ^ 1 L hut plus XI ami <mc ninth routs of 7 for the 
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isouftht liivision, and thrw* art? ihe terms comitiK out of the ninoujit pmportiouaJ 
to the terms of iht? divisor htH'atiMe wa 1 is to one root of 7 so is |44 to eleven 
find one ninth roots of T. 

.■\lso if TOU wish to divkle the root of H(1 bj- the root of li ]dits tlie root of 6. 
then jTiu multiply the root of 8 pltts the root of $ its aputome, nanieL^' by 
the root of 8 inintts the root of fi; the quotient will be 2 !»>■ *hidi >tJU divide the 
product of the root of S) and the mot of 8 minus the mot of 6; or itni multiply 
half the mot of 8(1» iifuneJy the ruoL of 20, iLy tlie rout of S mijiua the root of ti; 
the quotient is the mot of 160 niinus the Toot uf l2lh And if you will divide the 
root of 80 the root id* 8 minus the root of 6,. then eertalnly the root of 1.60 
plus the root of 120 results. 

.A^nin If you wish to divide the root of the root of two hundred by a biuomiul, 
us by 3 plus the rexit of two, ihm >i>u multiply the 3 plus the root of 2 h>' 3 
iiiiniLs the root of 2 yieldinf; 7. Therefore if tlie 7 is divided by the 3 plus the 
root of 2, then tlicre r*Tt»inly rnsuUs 3 minus the root of two; by ihe nbovesuid 
sh<nim apotfune ^ou multiply t)ir root of tlie mot of two hundred yielding the 
root of the root of le'JfK) minus the root of the root of eighty; this divided 
the 7 yields the root of the root of j j j; | 6 minus the root of the root of 
Ami if the roi>t of the nxit uf two ImndrtNl La divided by 3 minus the mot of 
2. tlwuii H is multiplied by 3 plus the root of 2. and tliat which will result you 
divide by the 7; the quotient is the root of the mot of 3 j j; j O plus the root of 
the mot of und thus wii strive to do with similar probLcms. 

On tbf Division of Nnrnbrrs or Niimhers plus Roots hy Sums of 
Nvmbrrs plus Roots of Roots or by Roots plus Roots of Roots, 

Or by thr Sum of Two Di^errnt Hoots of Roots. 

If you wish to divicle ID by 2 phis the rout of the remt of three, then first 3?ou 
know that when a number plus the root of a root is multiplied by its apotome^ 
then there results from the multi plication tlae difiereuce between the iiquure of 
the major teitn and the s<)iiute of t!ie luiimr tenu; ttu.- diffetem^ is either a 
luiruber minus a nxit, or u root niluus a nuinl>er; tire suiue results from the 
multi pLicalioti of a root plus the root of ii root by^ its aputume. Dut wlien ihe 
sum of twi> different roots of roots is multipUed by its apotome. then 1 shall 
deuKJiistrate that a root mluus a root, or a root results. Therefore let .ac. be 
the sum uf n number and the root of a rooU uml let the major term be and 

let .bd, ht* taken equal to the term .bc.^ nnd let the tine segment .dc. be Heparated g_ of h r 

into two equal parts by the point M., and let the line seguH'iit .otL be adjuinetl; 
the prculuct of .ad. times .or. plus the square of the line segment .dh. will he 
e()ual to llie square of the line segment .at.; therefore if the square of the line 
segment .6d. Ls subtracted from the Mptare of the line st'gment .u^., then tliere 
«iill remain the product .ad. times .ar. Therefore let first .ob. be tlie nutnber and 
that Is .6d , be tlie root of tlu? root of a number; therefore .ad. will remain 
the number -oh. minuff the root of the root ,fed. And because the mult I plication 
of .ad. by yU?kU the sriuare of the immiKT .oh, inlniiLi tlx? stpiare of the rtjf>t 
of tin* rout .hd., the squaje of the number Mb. is tJip number, and the stpiaie of 
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root t>f th<* root i» ttw rtjot of tlip juiuibcr; tfuirffon* tbe unilit LpUcation 
of Mc, hy .ad, vifklti xbt} nuitilMT |p375j iiiiimH th^ root. Atiil if tUo major ivt'tQ 
.ct6. ^ the root of the tTX>t of the nmulicrf ami tulniBi -V*. ia a nunilMT. tl)cn 
t]M!re n'viiJLR froni multi plying .ab. itself the rc»ut of a (lUTuber. AneJ fTom 
.6cf, rimes itv‘»elf results a tiuiiibet.; ihelefore from .ur. liiiiF% .nd, txvpulls tlir root 
of H nuintior ruuius a tuuiiber« as 1 jraid iH^fore. SimibirJy it in njiowri that t)ip 
same will result if one of the terms .ah. aiul .be. t& tite rijot of a numher, aiicl 
the other is the njot of the rout of a uutuber. Dut if both terrua are the roots 
ijf the routs of a ntiinber^ then tlu> pnalihrt iif .rib. runes itself yields the root 
uf a nmiulter, aJid thnt of .rfb. siinilArJy. 'riH'rf'fore that whic h renidts fTom .ctc'. 
tiitMTt .ad.., natnely Eroin two ilifferent roots of the root Ij>' its api>totne^ yields 
tlie root of a uurulier minus a toot, iukI if they rottimunirate then the>' can he 
reduced to oue rout^ as I said Irefute. Aud if you wish to divide lU by 2 phis 
tike root of the root of three, tiien ^ou multiply tl by its npraoiiH^ namely 2 
miiitiH tlu* root of tlie rout of thn?e yielding 4 minuH the r<Ma 'uf thrci€\ luul if ir 
is divided by 2 plus the toot of tbe root uf thre^^ theu txTUiliily its Apotome, 
tmtuely 2 minus tlie root of the rout of three results; t beretjm proportionaJly as 
4 minipi the root uf lhre<‘ is to LO *j 2 minita the root of tht‘ root of three is to 
the sought (piantity. TlieTefote tin* II) is multiplied hy^ 2 initiiis the rout uf tite 
root of three anil divided hy 4 minus iIk^ root of three; ur tlie ID be divided hy 4 
minus thd' root uf three, and tltiit which will ntfUlT W'ill tie iiiultipli^'il by 2 iniiius 
the root of the nxjt of three, Aud tin* n*suU ijf eij^idiug the ID by f minus the 
root of three wiw shewn ahcrtpV!, nml that w'hirh results from the liiviswn is 
pills ^ tla* root of IjUD, and multipJirutiun hy 2 iiiiiiiis the ruot of tlie rout of 
three ymJds tlmt which results from tlw Ki divided liy tin* root uf the root of 
three. Ami if >*00 wish to divide the IQ by 2 udtiiis the rout of tlie rout of threi*, 
rlieii you will luulliply the- alKivewrittcm plus ^ the root of 3UD by 2 plus 
the root of the root of threes and you will hav^ iht' ivuight i^iuuuKy, Also if you 
w'bth to divide tlie 10 by the root of G plus thi^ rrwit uf the rtiut uf twv>, then inni 
multiply the rout of 6 plus the rout of tla- root of two by tlie root uf Ci minus 
tlie root uf flu* rtKjt of two; ttw're results G minui? the iwit uf two, by whitdi >thi 
divide thi* 10^ aud that which will result, you nmhiply Ijy the nHJt uf ti miniLS 
tike root of llw rout of twUf mul ytni will hiu'e tlie propositkiii. And If ytui will 
wish to diWde the 10 by the root uf G minus the root of the mot uf two, then 
that which mniltn from the di\iKjcHi of the 10 by G minus the root of tw-o, you 
multiply by the root of G phis th** root of the root of two, and you W'lll has-r ilie 
propofution, 

Again if >tai wish to divide the root of 1211 by tlie nxit of the rout of 18 plus 
thi^ rcM>t of the rout uf 8, them vou multiply by the root of the mot of 18 uiiuus 
tbe root of the root of 8 yielding a uundx'f ratiututl iti stpuirff thnt is the roi>i of 
two; by this ^oii divide the root of 120 ytelditig llx' root of GU that v^iu multiply 
by the root of the rixit of 18 minu,s th<^ tout of the rtkit cif 8, and >tiu will hmi?' 
tlx* prupoh'itkiu. And if yuu wish to divide the root of I2U hy the root of tla* 
root of 18 minibi tlar roirt uf tbe riHit rif 8, tlien vuu will multiply thf^ nxit of GD 
found abtrve by rlu* rout uf the nxit of 18 plun the root uf tlir rcHjt uf H. 
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Ah#o if you viiih to liivklc the root of rtw rout of SXM) h>' the root of the 
root of 40 plufi tbf? root of the root of 2(J, then you miihiply the binomial by ita 
apotome. namely b\' the root of the mot of 40 ndnutf Lhe root of the root of 2U 
yieMlug the root of -10 ujinii.s the* root 20i, by which you divnie tlie root of 
the mot of 5000:; that t&, yuu tuuLti|jly tlu- root tit 4(1 intaui^ the root of 20 try itji 
biDOtiibd, iiaij»e]y by the mot of 40 plus the root of 20 yielding 20. By this y\»A 
divide the root of the root of 5000 yielding the root of the root of that yon 
multiply by the ruut of 10 pluii the root of 2Q, and that which will miult you 
multiply by the root of tbi* root of 10 ininua tlur rfx>t of the root of 20. and >‘Ou 
will hast? the proptwition. |p376j 

And if you will wish to divide a simple nmidier or a binomial or an apotome 
by n trtnomiab then you subtract out of the three terms fmm the otlier two* atid 
that which will remain >*00 multiply by the trinomial, and liy that which will 
remain vtHi divide the product of the dividend by the rest uf the triivjtnlAl. 
ami you will lia\'e tliat which you seek. Also when one term Lh Eiubtmeted from 
the tlirce terms. iukI the <rifferefa'c is multiplHj<l by Ltie trinomial, and from that 
multiplication a’hich rtwrita tltcre will be cither an apotome or a binomial or the 
root of a rational number, whlrh I ileiEloliHtrate ‘with line aegmenis. ThiCtefore 
let the line se^nu^nt .ad. l>e a trinomtal with tmiin .u5., .be., .cd., aiul from 
tlie binomud line Megtnent .ae. hi subtracted a line H^giuent .m. oquid Ui the line 
segiiHuit cd. Ami ln'cause the Him; sf^Ttieiit .rd. is st^parauti into two equal jwirts 
by the pcanl and to it is adjoiiHsi the line ispcmeut -fd., the mukiplication of 
.or. by itseif will Ih' c^uaJ to -nr. .nif* phis the squme of tlte I 11 H^ sefpia^iK 
this Ls equal to the wipuirc of the line sst^neui *(m~. Therefore when you winh 
to multiply the diffcience .ne. by tht' ttimHiiLal .ud.. then the binomial .or. h 
multiplkd by itself, and frfitn that midtjplirHticjji the square of the tntn *ec_, 
that i.s the term o/., bt subtraertod, and there will remain that which is mark' 
from .cid. tiiuc« .nc. lloweii’er we know* that tliA'^ irmltiplkatioii of tlie biinjctual 
.nr, by itself yielib the first binomial* an w’as sIkhioi, Indeed from all binoiiiiiih, 
W'heji the)* ate multiplied by tJieiuseh'esi. n^aultu the hifEt lunocoinlr inoreai'er 
the first binomial is a number plus tla* root <if a number. Still nHUre we knoh- 
that from the nndtiptication of .re. by it,‘«?'lf results a nundier deetpaaed b>* a 
number fmm the first binoinial which b a number and the root of a iiuitilier* 
However if the nuniber whicti is subtracted is leas than the iiundter which Is 
in the first lunoniial. then that which remains is a imitlbr'r plus the root uf a 
nund>er* wlikh is a binuoilal. Truly if the uurulHT wdiicli ia sulrtrartei] '» p^Ater 
than tJie fiumlier w4ikch is in tlie first uumlMT, then that which remains will be 
tlie root of a mutiber minus a uuuiber* w hich In an apototne* Huw^'vit if tinu aiv 
equal, thrm there will miiain the rca>t of a iiumlHU-, ai« 1 said hefune. Wlumce if 
>YHj wish tu riivide 10 b>^ 2 plus tla.* ruot of 3 plus the root of 5, tbep tl)i- 2 pll4s 
the root of .3 ei multiplied In* itwlf yielding 7 plus the rwrt <if 48, from W'hich >^>u 
subtract S+ tiainely tlie wiunre of the third term of the divunw; there will remain 
2 plus the root of JJi; by the hlnonuid you divide tJie multiplicatioii uf the 10 
by tlie 2 plus thtr itiot uf 3 minus tike root of 5 with the nadhotl demountratetl 
above; and if >*ou wlnh to divide tlie Id by the 2 pliui rlie root of 3 miuuK the 
root of 5t tliei) you multiply the 10 the 2 plus the root of 3 plkts llie root of 
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5. mid tkiiL whidi resuiLs you divide bv tbc 2 plus the root of 48, SbidLaj^ly if 
jxnj will wish to divide tlw root of It) by the root of 6 plus the root of 7 pitiw tlie 
root of 8» then yon mil niultiply ilw rwi of 6 plus the rcwjt of 7 jiliui ilie root 
of 8 b^' the root of 0 plus the root of T minus the root of 8, and thore results S 
plus the root uf 168 wlildi is a biuotuLid: In' this yon divide the multlpliciitiun 
of tlie root of 10 by the root of 5 plus the root of 7 minus the root of 8. And 
if you wTsii to divide tbc root of tlw root of 200 by the root of 6 plus the root 
of 7 minus the root of 8, then ttiil multiply the root of 20tl by the root of 6 
plus the root of 7 plus the root of 8, and tliat whidi results yon divide Ijy' the 5 
plus the tOQi of 168. and thus >*011 strive to do in similar problems. 

Here Begmn the Part on the Finding 0/ the 
Root^ 0/ ilinoTTiiafs and 



If you wish to find the rtKit of a binomiah then you strU^ to separate the 
niajur terui into two piartH so that one runltipHcd bj' ihc other mukus a fourth 
part of the st^uare of ihe mioor term: the root of the two parts added together 
will be the root of the sought binomial- And how these parts must be found 
j we lihflM show with hue seipneiits: a btnoinial is taken, as .ay., whteh has major 
term .uh. whidi b larger than the niuulwr .by., etpial to the number .d.; and Mb. 
is fateparated into two ports by tlie point and a fourth part of the number 

.d, {p 377 ] is added to the line segtuent and let it be ,ef,i 1 say that the 

line segment ,ah. is made of two partii which are .af. imd ./h.; one of these 
qiiiltiplied hy the other is etjual to a fourth part of the squart^ of the line .bg. 
Qecaiuie the line sc?graeiit .ab. is the nniuber .d- plus the square of the term .69,, 
half of the Knn .06.^ namely .ae^ w-ill be a fourth part of the nund>or .d, plus 
the square of the term .bg. And because tlie line segment .ah, is separattxl into 
two equal parts b>’ the pomt .e., and into two nueqiuil pariij by the iMiut 
tbt* multit>lication of .bg. by .fa. plus the square of iht* line segTiient .e/. will 
be equal Lo tJie square of the line segment -oe.; therefore that w^hirfi is miuie 
from .6/. times .fa, plus the arjuart* of the line Migmeut .ef. w'lU be equal to a 
fourth part of the term .d. plus the square of the term but tire square of 
the line seguiuut .ef. is a fourth part of the nuiuber ,d.i therefore that w'hirh b 
nnuie from the multiplication of .hf. by .fa, Ls ec^ual to the square made froxn 
liaLT the line segincut .bg.. that b n fourth part uf the square of the enure term 
.bg., and this wv wi-^hed. And it is notiptl that if .ay. is tlie first binomial, llien 
*ef. will be a number; therefore the entire .□/. will be simiXarly a nuniber mrbeii 
Me. is a number; indeed the entire .06. is a nmubrr^ naiiHdy the major term 
of the first binomial. Whence .fb. will \m a namlH'r because the iiumbtT .a/, 
subtracted from the number -oi. leavt's ./b., Himilarly a rutional number. And 
if the binomial Mg, ts tlie wcond or third, then the line segment .ae. wilt be 
the Toot of a nuraijer commuTucating with the line segment .ef. Therefore the 
line segments .0/. and .fb, will be roots of two different numbers. And if tlie 
binomial .ag. is any of the three remaining binomials, then line segment .af. will 
be a Iniiomial and line segment ./h. w'ill be im upotome, as is had in the tenth 
book of Euclid- Therefore it remains to show that tlie roots of the parts ,n/, imd 
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,/6. added together are the root of the ejitirc bjjH»mial etJff,: Aod let tlw rtioi of 
the portion .of. be the liiK' ttegiucia and the root of thi’ portion *ft. be 
] Aay that Jt. i» the root of the bmomiaJ Becau»e At. ha iteparated into t%t> 
parU' In' the point .z.. the sum of the jM|uarrs of the .tz. and .zt. pliih 

double .iz. times ,it. will be equal to tike square of tlie eiittre Itue segment ,if4 
indeed the !»uni of the !M|UJLres of ,iz. and .zt. will be the sum of the numbers 
.af. Olid .fb.. that a tike niinibcr nh-: hut fnjiti the muUiplication of dz, \iiy 
,zt resndts the root of that whieh is ma<ie from the miiUipLicatiou oF At/, by 
an .af. and -Jb. the squares of the portions .iz^ and .zt. But from the 
itiultiplicntion of m/^ Y/y .fb. results the square of half the term .6^, Tlierefore 
fruin -t=. times .zf, rt?fuks half tlie term rbg.\ therefore from double .tz, times .zt, 
msulrs the term ,^5.; therefore from Jt, tinier jtweif results the binomial as 
had to be shown, and in onler that this be haci in rnimhcrs. let ,ag. be the hrsl 
binomial with major part .ufr. tHiual to 23^ and the minor port .bg, be tlie root 
of 441^. Ami the sqiiaine of tlie minor term is hubtrarted from the square of the 
major tertu. luutH'ly the 448 from the 529; tliere temaiiLH 81^ and .ab. a divkled 
into half ytekling ^11 for .at. to witkh k luUled the root of a frjurth fiurt of iIr" 

81, ^4 itnniely, ajrI it in hiUf the root of 81; .a/, will be 16, which subtracted 
from the 2^) |ea\iw 7 kir the number ,/b, And the mitliipliratkm of the T bt' the 

[umiehr .bj. ,fa,, lUkdoubteflly yields 112, naiikely a fourth part rif tlie 
square of tlie terta .bg.f as we wisliedt therefore the roots of the numbers .af, 
and ,fb. are taJctui yielding 4 plus the root tif 7 for tht^ root of 23 plus the root 
of 148. And if >x»u wish to have the root of 23 minus the root of 148^ then you 
will be able to Knd it to be 4 minus the root of 7 by the same denkoiistratiim. 

Also let .<tg. lie like second binomial with major term the root of 448 ajmI 
tlie midur term truly 14. The square of ilk- major ter»i is 252 ^yeatef than the 
sr]UAreof tlu^ minor term; the root rif thi* fourth part, naijutly 63, is added to the 
square of half tla* major term, namely tla^ rout of thu fourth port of 448; there ^ _ r f h ^ 
will be the root of 112 phui tlu^ root of 53: this iiiakos the root of 3-13 for the 
line srgrnent .o/,, and imleed the root uf 53 is subtracteti fr<mi t he root of 112* 

(p378| naijielv ,tf, from -rfc.; ibcie remflJiiH the root of 7 for the line rt(.g:meiit 
,/fr., and thus for the root of the root of H8 and 14 adth^l together is had the 
rtiot of tlie root of 353 plus the rout of the root of 7. Tla'refore for the root of 
the root of 448 miiiiiN 14 bi liiul the mot of the root of 343 ndnus tlie root of 
the rout of 7. Ill the satne nay find the rout of the tbir^l binomial and ita 
apotoine. 

.Also if >'tiu a'isli to find the rtxrt uf the fourth hitKJtnial, tlwn again ifie 

binomial is taken to be and .ad-: the inajor term of it, w 20; also the mincer t _ r, ^ 5 

term is the root of 240; frutn thew teniis the major term ia ItiO plus the 
minor. Tlie root of a fiHirlh part of it* namely 40, is added to half the major 
term, nanudy the hue segment .ae.; lO plus the root of 441 wUI be had fur the 
liiM' segn^al mJ., iitnl nfi the sum of them is not integral the faitixe line tiegineiit 
.a/, is a binoiniul. Therefore tike diffen^nce ./5. is tlu^ atHrttune eomdsting of 
the 10 niiints the njot of 111; llierefiire the njots of these tw’o riuiuititiefii .aj. lUid 
,fb. a<ld<Hi logetlwT make rhe root of 20 plus the root of 240. ALsu the root of 
the difference lij- wdiicb ,a/* exceeds .fb. is the root of 20 minus the root uf 240. 
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And if yi>a will pnx*4*fti in this rtK^hud finditi^ tbr roots of the hfth luid mxtb 
binomiAlM auti thf'ir apotoojes, thru wm wdi ftrit luivi' t*> ileviatv firtrtii Ix'fon*. 
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Hrrr Ends thf: J'rraiijtf. on St^uarr Roots. 

Hen De^ns Part Fiw of tEe Finding af Ctihie Raots^. and 
On the Additton,. Multtpticattanf Sutfmt'fmu nud Drtnitian of Thetn. 

A ciibU’ iiuiiilxT lA iiidcvd tluit which arises froqi cht? uiultipticjition of thr«‘ 
eritisJ nnmht'rs. or from a square number li>’ its root, os In 4 ur 27: and the » 
uriscK from th*' rouUiphcation of 2 by 2 2^ or from tlm miiltipliraticin of four 

ty its root, ruutiely 2; and the 27 arises fioiii the ihrw* threes, or frr.uii nine 
miilriplied hy itK root, that is 3- Arii) the nihir rrxit ol eiRli! Ut 2, mid tho eubtr 
root of 27 » 3* and thus >t>u iinderstmid for the other cubic iiviiiiberH and their 
roots, MfKtxrtw tho reinaininj; iiijnil>crs which tm* not cubic emuiot liuvo cubic 
roots in iiitt'f^al niinihcrs, Wheiirc tin' ciiblr room of tlnun arr? saitJ to surds. 
.And T sluill lU'inoii.siratc how to fiml the approximation of any mine r*Jot >xhj 
wish. Rut first bcftjrc the tuethnd of hndipK the rnwit prtMwils, [ wish now to 
preau it, Tberefofi* wbcu a line sef^nH’nt '» divutied iiitu two parts, the cubes of 
the portiofiN jiliis triple the products of the squiire of 4im‘ section h^' the other 
will be equal to tJie rube <)f the entire line Hegnjeiit. For nounpkv kt the Une 
segment Ik* .ub.^ anrt let jt be se|:wirut<sl hy tl^ point 1 say tlmt the rubes 
of the jHitlKMis .ag. mid ^gb. plus triple the square qf tlte portion tig. times .gb, 
phi-H triple the sejuare of the p^atiou .hg, tiiues .ya. will be the cut»c of the line 
seguH^nt rfiA,; this is tsetui in numbers: let the total ah. U* 0, ttnd kt ng* Ix^ 3; 
gb. will retiiAiu 2; tlie (rinrtkimi t.'ulMsl an'* 27 ami S; these addiHl ti^etlier Jindu' 
35. and the irljilc of the square of 3 hy 2 makes 5-1, and tlie triple of tfie square 
r>f 2 3 inakr^ 36. and thus 125 is hjwl for the sum, namely the cube of five, 

nojiady the line sirgment .ttb. And 5 ia the cubic root of 125: U iiiultipliocl by 
itself iiuikes 25. which mtiltipliefl ty 5 makes 125. And 1 tlrouglit lotiger on tliis 
ikhuitiob hiMling roots in tlds w ay, os 1 ahull eKidaiii b{rkm% but hrnt I w'Lsh 
to rlemoustriLte how, nreordiug to this riefiiiitioti, any mimt^r miLst be cubed; 
jind if >'OU w'ish to rube 12, then you take the cube of HI, jind Hu^ mt>e of 2, 
into w'hirh portiotis 12 » stqmrattx]; then' w'lll be llXk to wltkh >t)u mid triple 
the square of lil niulttpUisl by 2, and triple tlie square of 2 muliipLirtJ by 20, 
nnnndy 60U anil 120; there wdll be in sum 172t^ which is the cuLh.' of 12, ami thua 
y%Ai can opemH? [p37Ul in the rtibitig of any miinber .vi.iu wwili- Niwv we shall 
ilemonstrate ihi* way in which thns* ispial or differeiii uumbiTs are lunlt iplied 
in uiie iimlttplicatk}ii; in this ntetlaml all nuinbi.'fs an? also riilteil; three difTermit 
niunbcTH are taken of whirb the first is 12. the seeuud 31. aii<l the third 55; 
must lie multlpUrd together; they are WTittiru down in tjfdcr oa is dJuAtruted in 
the margin: the 2 is midtiplied the 1 ; there wmM be lyi. ^iruf thk is rriultipJJed 
In' fi; there will Ih; -18 Units; the 8 Is put Ui the place of the units, and the .1 b 
kiqit; to it you add the muhipUcatjoii of the some 8 by the 5;; tla^re will be 4-1 
leuA. and the 2 is iiiultipUed b>' tla' 3. anti the 4 ty' tite 1; thi^e will Iw HI, and 
this Is multipliefl b^' the tit thi^re urill be tkl teuA W'hich ynu lujil to the 31 tens; 
lliere will be Hl'l tens; ynu put tbt^ 4 in the teiLS pinre, and you keeii tlie 10, ntel 




lA. Hi‘n* Bf'girui the Fi>ijrt<'euth Owjiter &2l 


the 10 H inuilipLird by the 6, <tiK( tin" UK wKu h » ihe 4 Tim4ps the I pha the A 
litnee the 2: yrm mttltiply b>' thr 5, niiki >thi luhl it to the kept 10; tliere will be 
GO hundreds, Aiul the I you multiply t>y the 3: there will be hmxbvdH. aiid the 
d >Tru multiply by the 6; there will be IS huiicimU that jiofu witl to the ^Mh ilwre 
will be 7tt hundred?!: j-nu put the W itt the phiee uf tlje hundre*hj, Atnl >xju kee|> 
the T to whkh >x>u itfhi like multt|iliratk>ii of the I by the 3, And wu multiply 
by the 5t there will be 22 tbotuaiKLt: put the 2 in the fourth pive, fuid >'WI 

kep]! the 2« w'hirh uiu put in the hfth pliu'i\ and you will have 22848 for the 
sought iDultiplkratktui thib niultipliralkHi bt checked: you multiply the rrahlue 
of the 12 by llw rwudue of the 34. umi the rrskliie that will result \thi multiply 
liy the residue of tlM‘ 5C. and the rtwitlue iluit will result will lie the rmiduie of 
tlie 22848: this produrt >thj ahn will he able to tuid if you tulilftiply the 12 by 
the 34* and the totnJ by the W. 

Akio if vtMc whih to multiply 123 l^' 456. uiHi the result hy 780 in rme itinl- 
tipliriUton- then >-00 write do«'ii the nunilR'rs ns is iliustratetl in the tiiiirgi]i. 
and you multiply the first ajid serotid tiuiubers itt the order demonstrated ui 
the sitoikJ c'hMptet. ami ttie products whkh result, you multiply b^’ the AgurcH 
of the third number na id shown Im'Iuw; hrst iiKltcd in the uaultipUcatkm of tin' 
123 hy the l-W, the 3 is multiplied by the 6 making tS limt you muliitily by 
tlip hrst figure of the third number, namely Ia' the 9; tlu're will be 162 
I'liereforv rau put the 2 in the first place, and viou will keep the 16 tens; and 
^Tju will multiply thf sumk’ 18 li>' tla’ accfuid Sgure of the third iminhert luuuelv 
hy tin- 8: there will Ih' I t-l H'tis. mid you take the product of the placed 
figures of tlw' two upper nuinlieis. iiamoly the 3 by the 5. aucl tin? 6 by tin' 
2; ihi'ni' w'ill be 27 tliat tmt multiply by tlie first fiji^urt' uf tike third nuitibrr^ 
luuiiely liy the 9: there w^ill 243 tenn which are aihled to tin' 16 tms. and 
tlm L44 krpt tens, mtUK’ly to IfiU tens; there will be 403 tens; you put the 3 in 
the .set^vuid place, and you lo-c^r tlw -^tO hundreds, imd you take the product of 
the placetJ thini figijr«*H tj the iwtj upper tnimlicTs, namdy itu? 3 by tlie 4. and 
the 6 liy tlw I, .^l the 2 by liie 6; ttnri' will be 28, and you add to the kept 
40 the pro<luci of the plaml first figures of the upper iiutnlauw. namely 18. 
tin? Lain figim' uf the third imtnlxT, iiaiiic4y 7; tlbero will he 160 hunilmb to 
which >'ou aikJ the proNiliirt of the fmuKl 27 by the Herocid figure ol the third 
tiumlwr, tiaiiK'ly tin' 8: there will l>e sitiidarly 382 huiidrecb to which yiai add 
tlie ]uodtK't of the found 28 W th#' first flg»iri‘ of the third nu4iil^r» luimely the 
9; there will be similarly li:i4 teiui; ynii put the 4 in the Third plaoe, and you 
will ki'^p the G3 tlumHuuts, To this yim luld the prcKiurta uf tlie abtATwaid 27 
kiy the 7 of the third nuinlM-r, and the 28 by the 8 of ihe same uumbi:ri then' 
will be I7fi thousands* and yw take the produrt of the pUuxd fourth fiRurrs in 
the iDuUiplicntiLm of the two niimbr}^* naineb" the 2 Ia' the 4« and tlm 5 

b>' the 1; there will lie 13 that tx>u ttiultj]4v by the 9 of the third ntitnlier; there 
will l»e 117 Ttwiittaiulfi wtiKii arf* adderl to rlic 476 thcAiaatubi; there will lie 593 
tlioirsanris: put tlx^ 3 in the fuunh platT, mid you lu't'fi 69 ten tliousaiKU 

to which >Taj add thr pfoduct erf the aboii-i’wiilloi 28 l^" thi* 7, amJ the 13 by 
the 8; there will lie 359 tiKiiiaiaridii tn which yml add the prcKhiet of tlie 1. the 
4. null the 9: th«‘re will Ire 39& ten tlKiiDUuxla: you put the 5 in the fifth plnee. 


4 >253432 
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ujid >uu keep ^9 htijidttid |pd80j tboi4Jiiiacb to wjiiLh it^u juid tht pru<li]et of the 
afuret^id 13 by the 7+ as wtU »k ihv pnxliiet of the 1 \xy the 4 tiim^ the 8: there 
will Iw 162 hundred thnuapuidH: you put the 2 in the iaxth and )ioii keep 

tiH* 16. tluit !U¥ tliouifaiHl thousAitiitt. co whtcli >x>Li add the pnxiuct of the 1 hy 
the 4 timeij the 7^ namely 28; there ^ill be 44 thmisand thoiiijands; yon put the 
4 in the seventh place, and the 4 in the eighth, mid thnfl wn will hav'c 44253432 
for the sought pjwluct, and thus >*01 j cun do tht^ in similar prohieiiis, aa wdl us 
in the cubing of any number of three fipirea. 

WTience we turn back to I lie find ini; of the cubic roots of any nuiiiliers. Out 
first the enbes of nuinbers of one place jure known. And the rnln* of the unit is 
I, of two 8. of three 2Tt of four bl. of fi^'e 125, of six 216. rd seven 3-13, of eight 
512, of nine 729. Ami therefore the' culie of III is ItKKV, all of which are known 
by lieart in order; it is therefore known that the cubic root of a number of ane^ 
two, and three figures i» of one figure. ITit' cubic root of a miiidwr of four^ fivi?. 
and six fiiJ^ircs h a nunilter of two figures: moretAmr the rwit of a number of 
se^x‘n. eight, and nine figures a number of three figurTM, and thiu* Hlw'n>-H in 
stcjis increiuhng hy one, two^ or three figuitv^ of tlie tiuml>er its rout ijicrea.scs 
IjV' one figure: this therefore kuow'ij. one must teach how' to fijuJ the diffrtriici! 
between any cubic number and Its siK'ec^ekif; you wifi tirerefure inulttply the root 
of one \yy t|ie root of the other, and ^ou will triple that W'Mch will result, add to 
the anKuint you mid I, nrhieh ts the cube of the unit, wrhlch the nxjt of the 
greater cube ejccreds the root of tiie smaller. For esample, I wLsh to know how 
iiiiHfi the nibe of three exceeds the rube of 2; therefore yntxi triple the pnaluct 
t»f the 2 and the 3; ttwre will bt^ 18 to which you iuld 1; there will be 19 for the 
HQugUr tijfference: if this 19 lh added to the cube of two, iiniiicdy to 8. then there 
results 27, namely ilie ctilw of three. 

This cxplainctL the root of 47 is foumd by appnmtiuitionr first iiidiH^l you 
take the gnvttest root in integers ootilnitheil in 47, and it Is 3: (he cubt' of it^ 
namely 27, you subtract from the 47 leaving '2i\\ therefore the enbir rtmt of 47 is 
3 with 23 remaiiung, atul let thi^ line segtueut .u5. la? 3* aiul >iou will pntpoction 
the 20 to the <litfcrence ]>etw'wn the cul>e of 3 and the nibe of 4; that difference 
you. fiiul frotii the triple of the pnwluct of the 3 mul the 4, plus ont% or from tin? 
subtraction of the 27 from tlK" 6-1: tin? difference is 37 of which the 20 is more 
than half of it. Therefore ^nou arJrl ^ to the line ;«jE^inoul .ah., aurl let this l>e .hf/,, 
Etnd the cube of the iiiimher .aif. is found: tt is found thuii: 1 sliall cul>e the Tuie 
segments .u5, and their l>e |2T wdiirh J shall mid to the triple of 

the squarii of the numlmr Mb. times .5^., us wr'U ns tlm trtph* uf the !K|Uiiii' i>F the 
nunilM‘r times .ba,, that is |i 3 jukJ ^ 2 ; the sum will be ^42; the dilh^'tice 
between this imd 47 is 11; therefore The cubic Tix>t rjf the 17 is ^3. and the 
reunuiider is ^- 1 , and still I shall proportion to iJic number that results from 
triple . 05 * tiurt-s 1, that is tla^ rotit of the foUowdng cuIh?; this numla'r is J2 that 
w triph* i3 times 1 ; from this the aforesaid 1 4 js, aJn^t a leutb part; therefore 
>tMi add to the nuiiilxT . 69 ., aiai let it be I'lte ciilie of this., whk-h is 
plitH the triple the square of .tig. Times ,9^,, inijiieh' an well as pins triple 

the Mjiiure of .gd. tinu.^ .9a., namely you subtract frimi the j 4 ; thi'ie will 
remain tlmt is Therefore the cubic root of 17 ia -^13, namely |^3, and 
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tlience there reniajiu^ « little inore thwi | of a unit; if yvu pjopurtiim caie third 
to ilie iiiimbpT that results from ihf triple of .tid. lUnes^ 4> tlwn vdu rcrtainJy 
will fiiiri a r.!o(wr approadmation to the rocrt of 47. 

Also flUppofle that you wish to litid the cubic root of 900. Now- \mi know that 
ttie Largest integro] root cijiiiaiiieil in it has oiie fig^tre because it is a number 
of three places; you take the Liitc.f;yaJ root ntul it is 9; |p38l) the cube of 9 is 
729 which subtracted from 9011 leaves 17L, and you find the difference bcnveeii 


the cube of nine oxid the cube of t€ni» and the differeut'e is 271; tou thereforp 
proportion the diffrErencei 171 with tLie 271 yielding a iittLe less than The 
two thirds rubod. namely subtract from the 171 Leaving ^170; next 

^*00 multiply triple the Htjuare of 9, namely 243 by the that is you take ^ of 
the 213; there wdll be 1G2 which you subtract from thp ^8; next you take the 
square of the it will be | w-hich you tiipio yickiing ^1^ which you multiply 
by the 9 yifldiiig 12: this cannot be subtmrtedl from tlie ^S; you then subtract 
the ^8 from the 12 leaving minua ^3. Thcrvfbre the root of 9(K) is |9 with a 
reiuajudcr of minus that is the cube of |9 In ^903: and yon will find it if 
you make thirds of the ^9. naiijely 29^ and w-ili cube the 29, and yxai will 
clKidr it by' 27. lumicly- Ia' the cube of three. AikI if you w^ish to come closer to 
iljp riMJt of 900* ihi'ii vou multiply tlic ^9 by the 10, and that whidi will mtuH 
you triph^; or you multiply tire triple nf the ^9 by the 10; the result will be 290* 
Tlu-n you di\'ide ^3 by it, and that w-liidi will result you subtract from the ^9* 
and you will have the pro^HJejitiori. 

Again if you wish to find the root of 2'115, then you knuw nlreudy that the 
integral ciilfe root conlained in jt is h niimlM'f of two figures. Thcrefon* tlM^ last 
figure of the root is iitit ttuder the second place. And I shall indirati^ what that 
figure must be. You ihercforc leave from the 2345 the three figures that nmke 
the third, weeond, and first places: llicre remains the 2 of which you take the 
grt'ttlcert root in integer!* tlini it hoK in it, w-hich b 1: tbcTe remains 1* and the 
root, namely 1, you put l>ehm- the 4, ajid tlie I that remAinisl, you put thb 1 
above the 2, nitd you oiuple it with the SUfi; there will be 1315. and tbie* for 
the root of 2345 you w-Lll have 10* namely the 1 in the second place, aiid 1.1-15 
remains: for this bidore the plai-ecl I there uiiuit be put a figiire below tlw? 5 so 
that it multiplied by triple the square of the figure placoil bckjw the 4* plus U8 
w-ell the some placed figure multiplied by- tripde the square of the placed figure, 
and plus the cube of the placed figure, all mibTroctcd from the 1345, there will 
uot reiiiHiii more than tripk^ tlk- total of the found ixxit in the nuniber* following 
the numbers in onh'r; this figur*' you will only lie able to find through arbitrary' 
choice. It will be indeed the figure 3 wluch is put bekrw the 5; you wiU triple the 
stiuare of the put figure; it wiM Im' 3 that you put below the third place which 
w'itb the secciiid place miittiplied by^ itself makes the third place, juid yon w'ill 
nuiltiply the 3 put below tlie 5 b>' the 3 put bekiw the 3: there will be 9 whk-h 
you subtract from tlw= coupling of the J put above the 2 wdth tl>c fnllowiug 3, 
unuic'ly 13; there reauiius 4 that yi>u jiut aliox'ie the 3 in the third place* And you 
will triple the square of the three put l>ckiw tlie 5; there will be 27 that you put 
below the second mid first placcfi: this with the first pLoci- multiplied tiy itself 
innkes the first place* or enris tii it; and you will triilUipLy the 27 Iw the I put 
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bokrw rho 4. luui sxiu siibtriu't tito tuultipIicAtiori from tIio<xiup)mg tlto w^iuiro 
jKit ftbov¥ tlio 3, and iho folkming nanidy Hi thcrv reniaiiis IT aljov^ 

tbo 44 lh«r TOU will couple uiitli liio 5 m tUe finrt place: there will be 175 from 
wliicb you subtract tlie cube of the tlirec put below the \ imfiidy the 27; tliere 
will remain 148 that does not exreeil triple the lunltjpIkTtrion of the found nxjc. 
iiajnely 13, by the iiiuiiber folkmlni;, iiajtioh' the L-1; therefore the cubic root 
of 23-15 is 13 with 148 remajiuig;: ji^iu tlierefore take triple the uiultiplicAtion 
of tbe 13 and the 14, &ud >'ou add 1: there will 547 of w^Lieb 148 bt a little 
tnurv than a fourili )Kin. Thetvfiire )txi add the ^ to the found root; there 
will be 113, and >ou therefore jiubtrnct thi* c^be of the i, namely from the 
148; there n?tuaiiL% ^147. And ytm take triple tlbe s^piarc of tlie 13; there will 
be 507 that you inukiply b>' the f yiekhiig |l2b that you subtract from the 
^147 Leaving Also you take triple the square of namely and you 

multiply it b>^ 13 yletdiu^ ^^2 that ymt subtratu from the |^21 leaving ^18. 

and therefore for the root of ii-J/i is had J13. [p3ii2j arid tlie root escceiHb it bv 
il‘s TljcTefore yon multiply the 113 by the firsi folkmiog number, lu’uncly bj' 
14; thm* will be ^ 185 by which vou divide a third td the ^ IS; the quotient b 
almut ^ which addnl to the j 13 yields 13 for tlie cul>o root, aud thus ynui 
strive to do in similar probleiiis. 

And if you derdre to have tlh' ruiric root of 5li789, then you already know 
tiiat tlie rout of it in a nuinbi^r of two figures. 'Ilicrefore dlsmiiefuig the firift 
thii*e hgttres. you udcc the root of the rest, iiaiiitly the 56. and it will be 3 
with 29 remAiniivg: you therefore jiut the 3 below the ‘tecotid place, juiri the 29 
Al>ove Llie 56, and you triple the square of the put three; there wUJ l>e 27 tliat 
ymi put below tlie funrth niid third places because when the secoiui figun' i& 
muhipUed by itself the third place is nuuie or it ends with it: imd you strive 
to put befeve the third place such n figure that wfn^i it In niullipJied by tlie 
27 tluvt is in tlie hnuih and thirti pLnee;^. and w'hen you subtract the product 
from the 297, naiucly the ('onpling of the aforct^<i 29 and the following 7, 
there reinouts a numlier wdneh coupled with the fullowing Hgure, inuuely the 
8. eiui lie Aubtracteil from tlie mupliug tlie multiplication uf triple the square 
of the put figtne liy die 3, namely liy tfiv put figure, and thence lliete remahut 
a uunilxT wlien tunpled with the 9 of the hrst fdaiv, from which you subtract 
the cub« of this put hgure, aitd there thonco does not remain more than triple 
tiro [tiultiphratioij of the iiitire foumi root by thi' following [iu]»la>r; and you 
have this ct>nsi<leratiou in all put figures; and there will be die l%ure 8 whidi 
irt put bekiw the firiit pJare; you will miiliiply it by the 27. llmt is first by die 
2, and then afterwards by like 7. Anti from the 8 tiiui^ tlK^ 2 resultji IG whldi 
subtroLted horn the 29 leaves 13 alMive it, and from tlie 8 times tlie 7 results 
56 which subtracted frutii the 137 Icavies 81 above it; alter thU you multiply 
the 8 1^' itself; then' will be ti4 ending in tlie first p]ii»'; this you triple yieklitig 
192. sitniJariy ending in the first plfwtr. TlK^rt-fore n>u put It btdow ilh place, 
namely below the third, Etocond, and first places; you multiply tlic Inst figure by 
tin? 3 ptit below ilw second place iruiking 3 in the fourth plncr. I’hercfore you 
subtract tlie same 8, luuiiely the last figure of the 81. leavmg 5 aliuve the 8, and 
yuu multiply the falhming figure of the: 192, iinniely tlie 9, by the siiiue 3; there 
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will 21 eiulioK in tbt' third pliuze Wau^ thv twcorid pUcp miiJii plies 

thp Herond, tluMi tht^ lliini plarf lu mndf. Ther<*forp you Kublmrt llw 2T from 
the 51 that 1$ in tht* tlurtl pUw leavuifi^ jti the sHtne pWj? 24 urhich rouplod with 
thp fnllowiTig 8 will make 2'ki; from this you sul^tracit the muHipJicaHion of the 
lirst figure of the 19^2 by tiie aforesaid ^1: ?'I2 will remaiji wJuch couided with 
the following 9 will make 2429t mui froiii this >iiii subtract the cube of eight, 
namely 512; tln^re will reiuain 1917^ or Ln aiiather way you multiply tJie 8 In’ 
itself making G4 that you put below^ the seroud and tliird places: multiplying the 
6 by llie 8, subtnirting it from the 212^ leaves 194 above the 242; this couiiksd 
with the foUtmiiig 9 ttiakL^i 1949; from this you subtract the midtiplicaiion of 
the first figures of the 84 by the 3, namely the 32: there will retiuUn jumdarly 
1917 tJmt dots not exceetf triple the priKlurt of the 38 and the 39* Tlu'rrftjte 
the mhic nx)t of 58789 is 38 with a reniAiuder of 1937; tlie diffcreiui" is luJthxJ 


to the ftfomMiifi 38. 

Again If you wisli to fiud the root of 458789^ tbett you se|i4irate off the throe 
first figures; the root of tln^ renuuniiig three, namely the 456. wiiirb is 1\ 
put liHciw the NectHid place, ntul the retnaindji'r whkii ts 113 txiu put aliovT it. 
lind triple the sciuare <»f the 7, namely 147, toU put hcj tliai it ewis l>ek3w- the 
third place, and you strive to find the figure which is put Iwlow tlui first place 
liefoTc the put 7 iiy tlu^ lieniuustTHted method, mid it will be 7 that you put 
l>elnw' tbi' first place; lp383] and you iiiukiply it by tire I of the 147; there will 
be 7 that you subtract from I lie 11 tJiat bi rtliove the 45 leaving 4 aliovo tlie 
fifth placer and ytni fouple it wit It the foiluwiug 3 making 43 from whirti you 
take away the rnultiplicacmn of the same 7 by the 1 of the 147 having 15 above 
the -13: this is toupk^l with the 7; ther^ will l>e 157 from which ynm take awTiy 
the mufriplicAtion of the siune 7 in tln" first place by' ilie 7 that is in the 147; 
then’ will remiun 108 hImivtc the 157; next you triple the square of the smt-n in 
the first phice; there will 14? eiHling in tta' third places aud you order by ita 
diffcfciioes by tla* 7 tlmt it juit below ibr sconjid place; you mult [ply according 
to that w'hidi wv taught in t)ve drv'tKtoii ^»f iiumbers. And from the oiire uiultiplks.] 
by the 7 result;^ T which subtracted from tlu' 19 leaves 3 above tli# 9^ and fDan 
the 4 mullipbed by' the T rtfiuLts 28 which subtniicted from tlic 38 kavT^ 11) 
nbow llie 38, anti frean the 7 mnHipliefl by itstdf itmuIih 49 which Kulrtractc^i 
from tlie 108 \mvm 59 above the third and second plac^-; thia coupkd with the 
9 in the fir^'t plnt'e makes .599 from wdilrh you subtract the rube of the iteven, 
namely 343, leaving 256, uimI thus tlur fouiul cube rout is 77 with a refuntmler 
of 256. 

ALso tf you wish to find tire rcHjt of 9876543, tlieu you indeerl Mimrate off tlu' 
three first figurra tearing 9876; this is set apart; tou find ita runt in the way 1 
demmukrateil, and it will be 21, and there will lltetice remain 615; >'i>u therefore 
put tJie 24 beluw' the third and the fipoond places aa the root of a numbtT of 
sewn figiirt?^ is n uuiuIhu of tlirw figuri>i. and the- neniiUnder 615 yxuj put alwe 
the 876 OH is shown hcn% and you tri|de the scpiare of the 21; It will be 1323 
that ifl put ending iu tlie third place by which Is euderl the tuultipLicatk>n of 
the unit by itself w'hidi b put below the secotid place. Tliis ho put. the laM 
figure of it fiitb lieluw the sixth ]ilAce; next ytiu put the 4 l»efore the 21; the 
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figures iLit^ fouQ<l with tbc tt^chnicjuc! cicinoniitrzited aiiovp, oihI you will itiuUipiy 
the ‘I by vAdi figure of the 1323 in order; and you br-gin to siihtnirt from the 6 
that hi abuw the yurtb plare iirraiiw when the fiisT place muJtiplieti the sixth 
place then it tnaken the aixth place; therefore you will niultipty tlie -1 by tlie 1, 
and yon ^btrart it from the 6; there will remain 2 above the 6^ and you i^nU 
multiply the 4 by tlie 3. Bind Hybtract from the 21; there will reituiin 9 alhow 
the 1^ and you will multiply the -i by^ the 2 and .Hubirart from the there will 
remain 87 above the fifth and fourth piace!!. and >t»u vrill multiply the 4 l]y tlie 
3 and subtract frean the 875; there will remain 8fi3 almve the fifth, fourtfi, and 
third pLareH; i»xt you take triple the square of the 4, namely 48, and you put 
it belt>w the seconrt and finrt places, iind you will multiply the 4 from the 48 
by the 2 from the 21 put in the loot: there will bc^ 8 that in suhtracieid frcuii 
the number ending in the fourth place, namely the 86^ l:>e<‘ause when the second 
place multiplies the third it makf^ iIh^ fourth place; there will remain 78 from 
tliL* 86 alam* the fifth ami fourth placni. ami you will multiply the sairie 4 by 
the 1 from the 21; there will \ni 4 that is ifubtnv-ted fnmi the nnml^r eiuling 
in the third pliice, nmnely the 783, t>ecausie when the second place multiplies 
the sc^coml place tluui it maki^ llie third pluce, there will remain 779 abcnie the 
hftin fourth, and third places; la^xt the 8 that renminK from the 18 Ls multiplied 
Stepwise by the luiiiie 21, Tlierefott! you w'ill multiply tJie 8 by the 2 nniking 16 
that you subtract from the number ending in the ihlnl place when the 

first place muUipli^v the third tlien it makes the thir*f place; there will n^ttiiiiii 
763 above the fifth, fourth, aiul third pUic**?!, and you will inultiidy the 8 fj>' 
the 1 making 8 that y'^ou subtract from the number ending in the serxiufl plmv^ 
namely tlie 7G3'1. becauw* wfion the first plate uiultiplies the *?c(jnd it makes 
the second place; there will thence remain 7626 alujve th*^ fifth, fourtfi, third 
and second places, w'hirh yon couple with the 3 that is in the first place; there 
wriU l>e 76263 from which you suhiroct the rub*» of the 4, namely G-1: ifiert' w'lll 
remain 761 lift ahow tlie found root which Is 214; in the .same way, if you wish to 
fiml the root of a miml^er of eight or nine figures, then [p384] i^eparnling the 
first figures you strive to firiil tlie it?st of the toot by the demumitrntpd way, and 
next you coupk' the retuainder with I fie tfirce M'panited figures; you do ns wi* 
did already'’, ami you find, God willing, the sought thing; and in the same wav 
and order you will be able to opp-ratc in tla? finejing tjf cube roota of iiiimberH of 
ten or more figures. 


fferv Bnii$ thf Ftndwg oj Roots^ 

Herr Hcgtint the A/uffip/jen^ien of Tht-m* 

If you W'ish to multiply the cube root of 40 by the cube root of 60, then you 
multiply the 40 by tlH- till; then? will be 2100; the cube nart of it w that wliich 
yuii seek, and if you w'Lsli to multiply 5 by the cube n>Qt of 90, then you cuVm? 
tfie 5; there will be 125* Tberefon» you wish to multiply the cube root of the 
125 by tlw cuIh* root of the 90. Therefort^ yiai will imdriply the 125 by tJn» 90, 
and the mix* root <jf that which will rr^sidt will hft that wliicii v'ihi seek. .And if 
you wi.sh to multiply two cube rtKiL'* of 2U by thri'e rube nxjis of 10, then you 
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reduce them to the cuk>r ruut of a iiiJjiitH'r thui^; fut itic two ruou of 2f) 

>'ou cube the 2; there will lie 8 whkh you multiply by the 20; there will be 16th 
the cube root rjf it will i>e c^tual to the two moui of 20- Similffcrly for the three 
roots of 40 >'oij cube the 3? there will be 27 th«t >xm multiply by the 40; there 
will be lOHO; tiie cube root of it is luul for the three roots of -ID. You therefore 
multiply tlw 160 by the lOHOi, and the ciit>e root of the prmluct that will roitult 
will 1>e tiiHi which \>ou seek. Also if ymi wish to multiply tlw> njbe root of 20 Ity 
tfcanu gi\eij iiumborT we sliuU say 10> then you cube the LO; there will be 1000 
which ynu miJtiply the 20; the ciitfe root of 2000 is that which .vx>u seek. 

Aiul if you wrish to fiiitl two cube roots of numberfi not cubes, which mub 
tiplied lot^^thiu* make a ralloual iiuiiilter, then ^ou culxr one mimbcr, any you 
wish, anti you find two nuinhers w hich multhdieti together tnake the cubic jiuju- 
ber. Howewr the cube roota of the two niunbcra are aoughU For example, 6 m 
cubed; there w'lll be 2lG. and you find two munbers w'hich inultiphed. together 
niake 216. and they W'ijl l>e 9 and 24; tfie rube ro<»a of thme are aouglit. In 
another way two square tiujiiljers, any you wish, are taken, and they are 4 and 
and you multiply each of them In' tiw root of the other; the ]ut>ducts are 12 
and 18; tlwir roots luultiplkd together nrakr^ tlu^ root of a cube, as was soiiglil. 

If ymi wish to divitle the ciilw* root of lOfli by the cube root of 5, tlieii you 
divkhr tlw 100 by tl»e 5 viekling 20; the rtjot of it bs that whidi you spfik* 
Ai>d if yon will divide the 5 by the 100, thtm ^ it»uJi5e tlie cube root of it is 
that which results when you dh'kle the cube root of 5 by the rout of 100. And 
if y-uu w'L^h to divide 8 by the root of 32, then ymi divide the rube of 8, iiurjiejy 
512, by the 32 yielding 16; the culw root of it b that which ytju seek. Ami if 
you wish to divide ihf^ r^ajt of 80 by 2, then you divide the 8(1 by the rube of 
two yielding Ifh tlie ciilie nut of It in that which yxrti seek. 

Ahfo if ynu wish to divide eight cube roots of If) by three rube roots of 5+ 
thou you reduce tlie many n>f>ts to one rout, lukd you wdlJ have tlie root of 512(1 
fur the eight roots of lU, lUtd fur the thit^ ruors of 5 will bo had the root of 135. 

//err Enda fAe .\futtipltration of Cttbf /^ou£«. 

Nrrr Brginf thr Dtri^ian of T'hcrn. 

Yon know brw to hnd tln^ suiik aini diHi’rfKces of cube roots, and law some 
of them ran be simplilietL |p385i| ami some pot. Tbecefore w'ben the cube rrxrts 
have pruporttutis beLwtv'ii them as a cubic number to a cubk niunbet, then 
between thi'iu in mliUtlou atel subtraction sitiipIlGcatkui is putsible. VMwii the 
numbers have the propotliou as cubic tiainl>er to cubic uum(>eT, then you atiil 
the roiJts of the numixTs togetltcT, Jutd that which will rc?>’uh yxHi ettbe. and tlic 
cuticij amoimt you multiply by the niulti{>le that the mimliers are of tite cubic 
prop<irtion. For example, you arish to add tin* cubic root of 16 io the cubic 
root of 51; llie proptjrtion of the nutnl^ers is as the cublr Duiuber 8 to t he cubic 
nunil>pr 27; each of them is doul>k' the cube; yuu therefore arid tlie root of 8 to 
the rtxrt of 27, natmdy 2 Ui 3; there will In- 5, atHl yvm nilie it; there will be 125 
that yxHi multiply b%' the 2 fuic^ause of the IG and the h 5-I that are double tlie 8 
and tlw 27; tlnrre will be 25t.l: iIm* cubic nxjt of it is tlu‘ sougtil sum, niul if yxrii 
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wimU to i^ubtratrt th(^ nxjt^» tliffU you subtriict ihi? root of ^ from th^ root of 27; 
there will remain I; the ttjbe of thih, Tuuuely L, jtou multiply liy the aforeHuid 
niultIpLe, liiiiiidy the 2* and >tjij will hnve the root of 2 ft^r tJie difference 

of th*^ subtraiTtkjn. Alfw supfKiHe jtiu wish to add the cube root of I to the cube 
root of 32, which nuodMiirs have proportion as 1 to 8 eto that each iiumbt^r is 
qttailruple it» cube. Therefore you add tiic cube root of 1 to the cube rout of 
8; tiiere will be 3; ilie cube of 3, iuini«l>' 27+ yon quaiiruple; there w UJ trt? 108; 
the cube root of it is the bought sum. And if you wmh to ijuhtnu‘:t tlie rout of 4 
front the nxtt of 32, tiwti vtiu subtrai't the rttot of L from the root of 8 leaving 
1; the cube of it,, UADjely 1, tou qundrtipie; there will be 4; the rube nMJt of it 
Is the sought difference. In aruittiet u^y. kt the line seRinent ot. the mix* 
root fd 32., and .6r. bc' the root of b and I winb to know thr nmouiit of the b.j'taJ 
Because th<* line segment rOC. is iSepAmteil intti two quirts by the ptxnt .fcr, 
the rubes of tht‘ two portiniis Mb. and .be. added with ttipk tiu' square of .ak 
times .hr:,, as well as triple tl^r squnre of .hr. titucN aA.,, will ix* n)UHj to tine cidw 
of the entire line i^'gnwut .ne, I’herf'hjre the cubes of tlie ^Kirtir>ns .oh. ii«d -hr. 
are wided, tinmely the 32 and the t; there will Ixi 3ti, aiifl .uA. is multiplied by 
itself, tianiely the culx' rout uf ,*12 tiux^ the cube nxil of 32. yieJiiiug the cube 
root rd 1024: this root triple, luuuely you multiply the 1021 by 27 y-ieldicig 
tlip cube root of 27648; this rout ytiu muhi[dy by .6c., tuuiiely by eIk‘ cubi* tftut 
of 4 vieMing the cube root of 110532 that is 18; or in »ix8lirr way, froJii; the 
square of the hue segment .ak riiiieH .fcr. results always a mix? uumher Iti siinHat 
problems, Tlierefore >*un multiply the K12I b>^ the {; th€Te will bf' 4036 nf which 
the tiibe nmt is 16. and you imiltridy it by 3; tlw^ri; tinll Iw 18 that you add to 
the 3G; there will be 8-1. AIho the square of the Iiim' ijegiiieiit .6e., luunidy tlie 
cube root of 16. yxiu multiply liy the .n6., njuiK^ly by the root of 32, yielding flie 
cube root of 512 that in 8. luid you uiultipLy by dt there will be 24 that >ou juid 
to the 84; there will U' IBS fnr the cube id the entlte line ift-gfotuit .rac.; therefore 
.oc., uamHy the sum of the root of 32 and the root of i Is the rube root of KIH, 
OH we found by the olln'i inetliod. Anti if you wisfi lu subtract the fool of 4 
from the root of 32 by another metJicHi. then frome defiiiitiofis on M.-paratiiig line 
segments that you will find necessary must be saiil (wfore iu this work. Nainob'^ 
when any line segment is separaled inio two i>art.H, th<-(i the cube tif the entitt^ 
line segment added to the solhl majfe from the sijuiiue of one part tiiiies tlx* 
entire Uiu^ siRinenl is iHpud lo double tiic solid inode from the Htuore of the 
CTitire line segment times tlie same i>«rt fdii.s tin? soliii uuiile ftoiii the square nf 
the other part limes tlie entire line iwgmeiit, Kor i^uiiple, ltd tlh‘ line segment 
.ab. lx? 5 iiinl he s€'{Hirah^ by the (xiint ,g., and let m/}. la- 3: therefore .fjb. is 
2. Tlserefure tlie cube of the line segment .uk will be 125. and the soM whldi 
Is made from the stpiare of the line segment .gb. limen the Hue peginent ah. will 
tx> 20; this added to the 125 will be 145; this is txjuid to rloiible the solid w'hlch 
is ina^'le from tJie srpiare of tlie line segment .ak times the line sn^gmenl ,6^. 
[],V186] plus the solid nifwle from Mpian' uf the lim' segment times tlin 
line segment .{ih. Because .ah. limes itself yields 25, juxi this inultiplit'tL hy .^6. 
wdll he 53, the rtouble it 136, this odekd tr> the mnltiplicatkai of the square of 
tlie UiH' aegiiient .gn. tJuicH Jik, uaux ly to 15 makes 145, as It should bc. This 
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tlpfinition thcT4»foru flu* liiM* jw^^nw^nt in tAk^n for th** mbr rmit of 

32., tht' pATt which is the cube root of ) is ■^ubtrartcd fi^ini it knviivg 
iIk.’ unkiKiwp -zti- that wo wished to ticui. J'hercfon? 1 shall build uti i1h.‘ Lint.' 
hieginetit tt srpiare ,rdtf., hikI 1 sliall niark thi: p<Mnt .6. on the line sesnijent 
.e/, so that .tb. u equal to the litic ,fz.^ luid from the puiift -6, I shiUt 

extend the line He^tncDt bn.; and let .ad. i>o to the Hue svKjnvnl ,&c, Also 
] hhaJl extend frotn th« ptdnl .z. the Line M^iient and let be equal to 
^fc.: this expUijHHi I slinll take theculw uf tht^ Line sei^neiit ,de- wliicii in 32 1 tmd 
J shaJl midtiply .je, by itself ylekliiifl the cube root 4if 16 for the iqnate .hzeh., 
and this area t% iiiulti^dieii b>’ a height> the ipiantlty nf the Utie wgiiietit >dc.; 
that is. I mltall tnuEltpiy the i;m?a zh, titat is in the plane by a Htie negment ef|ual 
to .de. that I kiam' to be denoted in height« niunely the root of 16 Iqr the root 
of 32^ yiehling the cube root of the jminber which results from the 10 times ihe 
32t but from tlie 16 tiin*? tlie 32 results the suuie as from: lialf uf tlie 16 times 
double the 32^ muuely from S timeri 6'h but from the M times the &1 results a 
puImt number hs the N and the fM are cubt^. TIte trulie root is thal whith results 
from tlw? r<iot of 8 times tlie root of namely from 2 time* 4: thus 8 h had for 
the sollil which is mmlr from tlu' square iif rlu’ tiiir NefCtnetil .e:. times the lii^ 
tbi-' 8 aihh-d to tin? 32, iiiiiTK-ly *o tin' ctibe^if the line segment ,ed,p 
«'ill 1>e ID: from this if is suturtu'tcd the double of the soUd whidj is made from 
the area ^drb times the line segment .rd^^ that is tW two solids whirh make the 
rtfori'said srea ami the Area -Zffg^ eJm’ated tti heigiit In' tlie line segntenl .ed-, 
then tiu'ro will renuiiii the solid which is elevuteil in height b^' the line rtcgnrent 
,drt nlanx' tin* jKinarr of the unknown line .±a., tiiinii^^y llie ^sc^uare .utthg. 
And thr solid wliich b iiiwle by the area .adh. e]e^'atelL by -dc, u luid from the 
niijJtipliration nf . by .rd. timaa that b by the square of the line ^giiient 
.rd* fiujcH *ri.; ibetcffirc you w'ill multiply the root of 32 by Uet'lf yieJdiug the 
root of IU24 which you will naUtiply ljy .hr.^ il*al m iiy namely by the root 
of 4, yielding the root of that which results from the double of the 4 tiojes half 
of the 1U24, nAjjicly from H times SI2, hut the rotn of the 8 times the 5)2 is 
that which rr’sults from 2 tiuKt; 8, nnuiely frean the rout of 8 tinier tla? rout of 
512: llwrefore tbc solid whidi » maile from .dt* timev .rz. times .de. w'ilJ be 16; 

Hiihtract double it friMii h> leitviuK 6 fi^r thi^ i^dirl iliat is mark frran (he 
square of tlie hike seguieut .rd, tiiikes (he line si?grm?u,t -de, 'rh«Tipfuce if vou will 
dieidi' tlic 8 ljy the line ^•giiN-ut .de., uaniely b>' tlir ctibi* root of 32, then there 
nvults tlK' etitw* n^cit uf 16 fur llie snjuare id th*- line segment ,cd-, tJmt ia fur 
the area of the square .atf. Thr'n’fore the rout of the square of the rube rout of 
Lli, natiudy tlw ctihe root uf h is the line hegntent .hn., that in the line legnient 
tlH'Ti'furi^ if Fn^m tht^ cuIk rout of 32 b subtracted the culw root of 4t then 
tlwn- rciiiuiiiLs the cube root of 1, as we found by aiiother methods And liecaijsc 
it k found that tin: liar segxiwuit .zd, k equal to tlie Ijijp segment .;e*, tlte entire 
Um' seRiiient .dr. will l>c duijbk' the lint' wgmeiit .f z- \\']>exic« firuti this It as 
infuiihsit that when any iiuiiihcT is ortiipfr tlw othi^^ tlieii tia* ctilxc rout uf the 
gre«t»T will Ijo double the cube root of the lesaer Whence tht' rulw’ root of 32 
is futuid to Ire double the cube rout of 4. Therefore wdieu >tui wbJi to add the 
root of 32 to tliC rfkjl of 1. tlw'ii you wish to *dti two itxifs of 4 to one root of 1, 
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aud from the addition reiiultsi thm‘ rooi^ of 4, tiiat iis thf.* root of that vhich 
27 tUnrs 4- SimiUriy when you to ijubtraot the root of 4 from the root oi 
32. then from twr> rooUt of 4 you jmbtract one rcjot of 1; thero will renmin one 
root of 4. as w-e alrfacly found. Aiul [p387[ to say this iHftter^ liv- cube rewt of 
135 is added to the root of 1715; because the proportion is as the cube 27 to 
the cube 343, eiu’h of them b quintuple itJ* cTiije. Therefore you taJo* tlw' rootH 
of the cubes; they will be 3 and 7. ^'^»u therdbre say, you wisfi to add the three 
roQt« of 5 to the roots of From this snai results ten ciilie foots of 5, 
that is one cube root of 5000. And if >iou wish to subtnict tlse root of 135 from 
the root of 1715, tlipii you subtract three routs of 5 from f*rven roots of 5; thf^re 
will remain foiu roots of 5, namely i>iie root of 32U. And tfius you know^ how to 
add and 

subtrajct cubic roots which txmuuiuiicate; truly^ with the reiuAiuiug rootf 
that do not Imw the proportioii their .sums and differences caniMJt be siropU&ed. 
Wiience if you wish to add tiie cube root of 5 tti the cube nxst of 3* then there 
rmults fMily the cube root of 5 plus Ufce cube root of 3. And if you wisli to 
subtract them, ttw»n you will have the root tif 5 minus the root of 3. iviul you 
canni:>t say it more ciegaiitly in aiKither inanuer, WTu'iifx^ w** put an end to tins 
chapter^ 



Chapter 15 

Here Begins Chapter 
Fifteen on Pertinent 
Geometric Rules And on 
Problems of Algebra and 
Almuchabala. 


Thbn liHit chapter haN three partif: the htST. fjf them wLU be on proportiuiifj of three 
Hiid funr qniuitit ieH to which iire retlured mnay suliitioi^ af pertinent geometric 
probletti:^; tlie second Mill be on the Holiitton of certain geometric prableicniL the 
third will he on the nu^horl ol algebra aiifi aUiimhalMdit 

Hrrt negirtA fAe Firnt Part, 


KiTNt let roh,, .4r,» .ft/., be three uumbern in cnntimirai proportion. paineJy as 
.oA. b to .6c., K) ifl .Art to .rdL, aud k-t tiie ^uin of the iiuuiber!i< -(i6- antj -6c. be 
10, ami k-t the nuinlxr cW. l>e 9, jukJ the dilh^retice of the nuin1>eiti .a6, and .6r* n h r r d 
Is Bought^ hficHtLse ,a6. ia t<j fui .6c. b to .ft/., the stum of the two nntJ?cci|cj*ra 
Ls to one of them i%» iht^ of the reniaining antecendenta m to its coomwineiit; 
that is, as first *ac. is to secr>n'd .6r.. itu is third .6d. to fourth .ctf., and the first 
Hiid the fourth axe known, utid ban'iiiLse when four nurubers arc pruportioiuJ the 6jv prc^ji/rujri 7, 
product of the first and fourth iK4!^(ija1 to the product of the sm>nd and thinl: BfH)k //, of Euclid 
itideisl Lite first .ae. is iO, ami the fourth .cd. is 9; the proiluct w^hicJi is 90 is 
equal to tlw pr<jduct of thi*-Hecoiitl Jmk and tlw tliinl .6d-; theri^fore the number 
.n/. is jjeparatpd into two eqiud parts by the paiiiit -c.; earh |K)rtion of it will 
And U’CHUW the numi>or ,nf. is separair^l into two erjual parts Ity the point .e.* 
luirl to tlieiii is added the bumbf''r .6r. tlie addled .6c. multiplied fay the entire 
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.bd. pltis tiie tiqiiuro uf Cho tiiuiitHLiT .Cfr. oijual to tbc uf tlK‘ nuuibor .ht.\ 

the prcxliict of ,br. mid is fH)^ and tho sqiiiur of lliu tituidjor ,cc, Kt 
^21};: ihffso similftrly added ninkt- '^110 for the .^quaro oftlii'^ iiuinbor .^r:.; tJie root 
□f itf iiajTioly ^ LO in thr nmuber from trliicfl !iubtrfu:t«l the tlUbj^KO: .r^., 
luuneh' I L *bc- bo the rtumi>ot 5; this is s:ubirBctod from ttn^ tiiujitjor .ac,, 
namely' £n.>iu the 10; 'tviJJ roiuuin the uiiiubor >L AbfO as thu !ini[d>cr ,ab. iti 
to .be., 80 is rbc. to and lot .cih. be -1. Jtnri the sum of the iiuniliensi .ftr. mid 
•cd, Ijo 15; tboreforp tin the hnjt nb. is to tJw seionci ,nr,Hi Hi the third .be. will 
be to the fourth ,W,: you will indeed multiply the firat of thein by the fourth, 
naniely the 4 by the 15; there will be 60; this ia eqnriJ to the niultipliratian of 
the sivotid ,<ir, by the third -hr,; thcrefcjrc half the niiiiilter Mb. muUi]}ltefl by- 
iiaelf » addci] to the G(): there will be 6-1; from the root of tt is snbtraeied half of 
the uuinber mL; there will miiain 6 for the number .hr.; this is subtracted ficim 
the number .bd.; thuTe will remain for the iniiiiljer ,riJ. A|tam as ,ah. is to ,Ac., 
80 XH *bc.. to ,cid,; and let .5c. bi^ 6: thereftire the sum ^jf the niimixtrs [p3li8j .ab. 
and is 13; becaUMe the uiiiItiplicAtiun of I lie hrst by the third is ixpial to the 
multi[ilication of the second by itndf when the tliret* tmiiibers are in |iru|>ortioii^ 
yon multiply' the ^ecouil uutubi'r by iti^lf; there will be 3G whhJi is e<|uuJ to the 
miiHipUration of .nh. by' ytiti Ihetefore take the niindH'r .dt. is^iuid to the 
numlior ,a6.; therefore the entire .ce. is 13; tills IH separated Lnlo two lyjuoJ imrts 
hy' tl)e point ejwii of the portions will be and becHUse the ntnnlH'^r .nr. is 
separated Into two tqual parts by' the point and into two unc^ioa] l>arts liy 
the jHiint .d., the areas of the rectjuigksi w'ill be In equal [^mrtioiis, namely .ft/. 
nuilttplHsi by -dc,^ plus the srpiare of the nimiber will Iw Kpial to the square 
of the number .ej.\ iherufoiv .r/., namely ^6. is inultipJicii by Itself; there wdll 
be 142 from W'hich is subtracted tlie mulliplkation of .aft,, that is by .tic.j 
and the prorliu't is 36; there wdl reinaui for the square of the miJiil>fT ,/d.; 
the root of it. luirm'ly ^2, is the tniinber ./d,; this tudded to tlie iniiidKiT .c/. will 
nuike D for tlie entire .rd,; this is subtracted fnao ,(y*, imna'ly from 13; there 
will rt'inaJu 4 for the mnnlver tfr tliiit Ls for the uuiuIkt .ah. .ALho the sum of 
the numliers .hr.,, mid .M. m Uh flJtd each quantity is sought; this can Iw 
done in tiuuiv w-ays: J shall put ^jim‘ way: thres* numbers in ruiuiiiiusl proportion 
are suuiumyI. and k‘t ihetn bi* U 2, anrl 4: yirju iwld them together; then' W'lll lie 
7 by w'hirii you divide the L 2, and 1 multiples of 13- 

Aguin as m. is to m is .bg, to .rd,. and let tlie number .te. be the 2 by' 
which tl»e number exceerU the numlxr and as well the miiidwir -rd. is 
9; the nuuilxT .e/- Is suiiuued from the nuiiils^r .td.. equsii to thi' anioimt Irv' 
which t|K‘ number .f d. exct^s the uiuiilK'r ./»/.; iherefun^ the 6rst iLiiiiibrT ,rd. 
is to tJie spcoiifl .hff. ns tJie tliird .cf. Ls to the fourth -fic*.; therefor^' you will 
uiultiidy .td. by ^bt\f w'hich are know'ti: there will be 18 which Is equal to tlie 
multiplication of .bg., b}' .c/.; iritii'ed ,/d. b etpial to the numfier .{tg.; therefore 
from t.lwf imiU.iplicatHin uf .tf. by' .fd. testiU* 18 u'liich is siihtrart^'ri fr(.>ni the 
square of h^df the number .ed., atHl iiuLF is .c£.; tliere wdll remain ^2, the root 
uf which 18 3 L that is the quimtity this in subtrbU'ted from .;c,; there will 
remain 3 ffu .ft/, this 3 is suhtnuted from .eif.; thtTe W'ill n'Uiatn Ij for ./d., 
tiiat u for .hri.; from this Ls suhtrarted 2^ iinitiely ,tc,; thi^re will remain .rg., 
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I lull is 4* Bill ^L^ Ji. Lh to Jiti., fiO \ii .ht\ io ,vfr. innJ ^ti- iii 1 lUitl .r/. i:^ U; 
TKfTpforc you will iTniltiply tlif’ khuwii first iiiiTrilM*j- m. by fourtli there 
will be 13 whhli is W|iiJi,l to the ttmltiiiEicatiapi uf the p^tiotid .hy. by tliP third 
jkiul .rtj. is known, fis it is etjnrtl to the kntm'ii iherefore hn]f of .rr;,, 
ujimt'ly 2, >Tiu nuiUipty l)y itself; there will be 4 tlnit wn nthl to the 12 ihnt 
rf^siilts from .ht\ tinn's; there will be 1(1; from lhc‘ riMii of it >xpii tiiki' nwiiy 
2, iniiiiely hiidf of there will nuniiiii 2 fur the niitiiber .i’tr, which is added 
Ut A y.; thi're will be ti ftir tin: number thut is for the iimn]»er ./</.: if this 
Is athlwJ to the miiciber .f then It is Inifl for the nuiiit>er .erf. Still the number 
.inf, is known; it is h, and the ikiimbers .rr. mid .nf. are unknown, jlihI az. Ls 
h, by whieJi the inimber .ed exeersls the miinbcr ai .; iH^eanse as is to My. 
sn J^j. is to ,ed.i the iimltiplirnlioli of .a, ]ty J-*L will be to tJie sipiare 

of the nimilier .fir/,; this sqinire is 26; thendoTt' frruii whif‘h is is[inij to ni, 
titnes Aif. rt^nlts 46; if U> this is added I be sijUare of the Inilf the mmiher .?e-, 
isnmely --6, then thi re will be ^12; from the nwkt of this, nnniely Afi, yon lake 
iiwjiy namely liwITof there will remain 1 ha tlifit is for the number 
.ro; chLs is enkied to 5; there will be fJ for llie (mtire Jimnlper .rd. Ami if we 
shall ]*ro|nkse the jifnti'sind diJFeteiUTes in s<[limes or imIm’s, any tlireu uuinbers 
in iriniiniLisi [iripj^ortioio tht^ii tluae will n>si3]t eerininly ^ill ihnt ivi^ s;ud oii the 
sume, iKsaiise as the Hrsi number is tij the sc'cutul, |}j48!J[ so is tlm ser’ond to 
tin' liiinl; tsinivaleiiTly as the s<)i3rtre of (lie lirsi h to t|ie sf[mire of the seeond, 
so is the siinare rrf ihi' sts’und t{j the sqmire of tiu' thirfl: ns wf'll if tlu'y jtre 
mlili'^l, llu'ti the snin of the sipiarw of the lirst and I he ws'oiid to (he square 
of the second will l>e as the sum of the Htpiares of tiie seeoml and rhtrd lo ihe 
square cd I lie thirfl ami ei inversely; and simihirly ils I lie square of ike first is to 
the sc^iiare of the si't'otid, so is the stiuare of the sssond mimiH the sqmirr^tif the 
lirsi to Ihe st[nare of the third iniiins the square of the s(Hond, mid all uf ihjs 
oetairs in enlit's. 

.•laidhee ntf Pntfmrfiitrt ttmotty Tht'i'f jVtit/djers, 

There are ihrtS' nmniii'rs^ I be lirst and third of whieli are kiioVt'ii; however 
the sixTjml is imkiiuWEU bill the proporiioii of the greati^l minus the middle ({> 
the middle miiiiis the snudh'st is as ilie j^reaJi'st number lo tho .snialh-sl; yiai 
pn1 any dislinri inimbers you wish for thegri'atest and lenst ntjinhers. And let 
diem In' 211 nijrl 12, Eoid tin- 12 is subtna'led frojn the JO; (here will renuUJi H 
that is riir amount of the iLbfivewHtten dilferetice that nitisl la^ dividisi in the 
liroportioii that the 2[l hivs lo the I2; therefori’ you add the 20 lo the 12: there 
will Ih' 42; lla n tdre ils the 42 is to the 12, st* will be (he M lo the ilifrefEULee 
iM'TWjS'n ibi' middle and the siiialk'st; tlserefijre yon will multiply the H by the 12 
yli’ldini^ !)(I. ami you divide by (he 42 yiehiini^ 4 for (la' flilfiTtmie Is'lWieini the' 
niiddli- and (be smiillesc therefore if the 4 is added to the 12. then the middle 
nmnIwT will bi' 14, rherefo.re let ii idl In' ns we'said Is twis'n the aforesaid tlins- 
mmibers. but li'i the j'rejin'St. number be unkiiowiii ami the other two be known. 
And iK'iansr' as the nnkiiown third is to t!je known iirst, is the diiierenre 
lielu'een the nnknown (bird and the known Hrst lo the itiffererier brrweci; the 
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kDonn !ii!cof)ci and ihc kiKra'n first; thrrdbre Lf we p«-tijtittv iitvii tJir* pfujHirtioii 
of the third to ilw extsisK of the iliird ^rt-er the jseciMuI will lx? as the tirsi to the 
excftfti of the s^eoond mier the first, and becaitse the first iuid scntoiuI htp ktiuu‘ii 
excesisc^ will l>e kttow n: you therefore put for the fiecf>nd and first nuinlM-oK 
any numbers tou whsh, and Jet them he 15 mid 12. mid the third number is 
.a 6 . from whkrli is subtracted the umnbrr ,(tg, w'hieh U tlxt 15, nmnely the equal 
of the seroiid numl>er; therefore is the excess of the immbf^r Mf>. aver the 
second number; It was deinousiratcYi that the proptrprthni of -db. to rtjb- is that 
w'hich the smallest number 12 lias to the excess of ttie seiTundt namely 3 , and 
the proportion to the smallest is as i to L; tbeteforv 4 to It so is .fib. to 
tberefoie tlie propurlioii .up, to .gb. w'ill be as 3 to 1 ; ilierefore the iiimdx.T 
. 09 ,p naniety 15, is multiplied by tlie It and the lunount is dividetl hy 3 yielding 
5 for the number .gb.\ therefore the entire namely the greatest inimlxir, is 
20 . Let irnieed the smallest of tlbe three numbers: be uukxiown: the other two 
are known: the middle is 15, the greatesit is 20 ; tbetr^fore the exeiwi of it over 
tlie second is 5, and ttie 20 is to the Tinknowii sinidlest nurnber as the 5 is to the 
excess of the second owr the first; tlrendbre fiennuting, a$ the 20 is to tbi^ 5 , 
that is iks 4 to 1, so is tlw uiiktKiwn first to the excir^ of the xen>uri; let therefore 
the second nunifjcr be irfe. to wtiich is addeil the nntnlier .dz., w'hich is equal to 
the smalleKt unknem'u numlH^r, and ab 4 is to 1, so is the uiikntiw^n first to the 
excess of the second; therefore fvs 4 is to I, so is .dz. to .it .; therefore jidding, as 
5 is to L ^ to luid liccausc .dt . is IS you muitiply it tiy the 4, and 

ran divide the prixluct hy tfte 5 yielding 12 ffir the inmitier ,di.: as it Ls tijual 
to the first, the first will be 12 . 

dwotlier hfrthf>d on u Proportion itmong Threr Xumbers. 

h-l titere be three distinct numix'rs. of wdiicli the Krealcfst mifl smalh^st 
are known^ nainc'ly [p^lW] however the middle is imknow'ii; mid let the 

excess of the inidille over the smallest to thc‘ excess of the j^yeatest tiver the 
mifUile Ihe; as the gre:itest i]fUtut>er to the IcaHt; yon tbt'refoiw’ put for the lejjwt and 
greatest nuinbcEts any given numbers, and let them be 12 aiuJ 4. ^md you subtrikct 
the 4 from the 12 leaving S for the amount of the alxjvew'ritteii dilfcrmce; and 
liecaufle asi the 12 is to the so is tlie excess of the firrit to tin? excess of the 
secr>nd. 'Iherefore os is the sum of the 12 iiinl the 4 to the 1, w Is the aiuoimt 
of the diffemicf?, namely S. to tlw siM;i>ud differenoe; llarefoir the 4, namely 
the least numbert i» muitiplied liy the tt, and the product bt dJvidcd by the Ifi; 
the <|UOtient wull be 2 for th*^ excess of the greatest number over the wmnd; 
therefore subtracting the 2 frufti the greatest 11 umber leaves JU for the middle 
imiidHU, But titc first and sixtind mjii3l>crs wen- giwn, the first is 4, liic secxnal 
Id; the third bciwei'CT is unknown, and beraus* na tlic third is to thi' first as 
thi* find cxccms p to tlie second cximsk, tlie multiplir:atlnti of the third by tlw 
wt'ond excess will tltt^rt'lore be t!qiuiJ to the multiplicatkm of the first Iw the 
i.'Xcaiii, oniucly the 4 1^' the six, and the proiliict is 24: ihcrefore krl it be the 
mimi)er .a5, frejin which Is subtriified tlw' swxind minil«T, which is .uijf.; there 
will leuiain .gb. for the cxcta« by which the riuBiber .u5, e.Xtreds the sivond 
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tiiiiiilxT; ih^refon? (tqiii iht' in^tltipUratiou r^ulLut 2']^ iuid the iiiiiuber b 
kticTO'ii, hftJf of whkh ia *g<i>t vrhidi will be 5: if will thus Add t!be Hqumre 
of it to the 24* then there will l» 19; the root of this, najiwly is the tiOmbet 
.db.[ if to this i& added the niiintjer nd., tbni tlie .a5. will be 12; if Itijiii 

this the numtier .rig. is subtraett^d, then there will remnin 2 for the number .dg^ 
but the second and Lhirrl numbers are given; the second is 10 aitcJ the ihinl 
is 12. and the first inimber is unknown: mid as the 12 Is to the ujikticmm first 
number, so is the excess of the second over the first, that is unknown, to the 
excess of the third uwr tJie second, that is 2; thrcrefore the multiplication of thi' 

12 bO' ihe 2 Ls ecjual to the iindtiplicatkiu of tlie first number by the excefis of 
the w!cond uvqt the first; you therefore take the number .de. whic-h is 10 to be d. 
tbe amount of tlie second Tiuntber, and subtracted frotn it ja the Least number 
which is .dz.: there will therefore remain .zt* for the eixeess that llie second has 
o%t?r the first; thnreh>rc the Ifi in se]Hirated into two jiarts; one multiplied bw the 
other inalus 21, and llie (wris are .dz, and .de. is therefore separated into 
two equal parts l^y the point ,i,, and .ei. U multiplied itself; tltere wdll be 25 
from which you sublnwl tlw» 2-1 leaving 1; the root of I whirh i« 1 is the nundicr 
Ji.: therefore .;f. i» G and ,;d, wrhirh is equal to the first number is 4. 

.4Hotter Mrthod on pTvpartiQn for /Time jVutnftrra. 

Lt't therefore the prcquirllun uf the grertttiiU to tlte leasts that w known. 1» 
ns the first cxctsis plus the second to the r«ecund* and Let the middle number tw 
unknown; we put for the greatest and kai^t numbcrji 12 and G whidt are given, 
mid tlK h is .Hiibtrarted frotu the 12; there will remain G tluu is the amount uf 
both of the excesses; mid because aa the 12 is to the G, namely as the grear4*st 
inuiilx-r to the h-SKSt, so m the 6, namely the amount of liotti exc-esews, to the 
second exrcsH; that is, you will multiply the 6 h>' the G* and divide the product 
W iIm» 12; the quotient w'ill be 3 for the seconcl exce>»; this subtrArted fr^Jtn 
the greatest number leoMSi 9 for the nikldle nuiiiber. Let therefore the third 
number be unknown, mid the second be 9* and the first €, and the unknown a 
nunkber .ah. is taken for the grcaLesi* ami the secfind number which is .o^. is 
thence subtracted: from this is still subtracted the least w'hich » there wdll 
remain .rih. tx|ual ui the sum of the twi'j exceiises. mid .gb. is the second exceHs; 
mid ixenuse lui the number ab. is to the number .cid. so is .db. to .gb/, w'hen 
wx» divide ,W. w'ill be to ,du, tit tig. Ls to therefore llie first .W. luultipliixJ 
by the fourth *gb, w rbe ^uutie (w? the ttecnjid ad, inultlpiied hy- the third 

.dg.:, indeed .ad. is G and .<ig. Ls 9; therefore .dg. k 3; this miilltiplied by .do. 
inaktrs li^ wldch is equal to the nmUiplicHriou of .db. by .^5.; but Mg. ia know^ti, 
ta which ts mlded the iiuinlair .gb.: therefore .db. tiiiiiss .gb. phis the sqiian' uf 
half of .dg. is to the squart? of the sum of .gb. and hjUf of the half is 
^1; the square cd this, namely |2, if added to the l*^. will make |20: the nw jt of 
this, nmta'lv td |-l. if |2 Is subtriK^ted from it* namely one iialf of h^ivn-s 3 
for by this tlie greatest ,bn* t^xtredM the middle riumlicr xttf. whidi is 9; this 
added to I tie 3 mnkra 12 Ibr the greatest nuiniier .ab. And if tla* least tiumlier 
.ad. ]s iinkmwn* then the remaining .ag. and .ab. are truly known; beraii.se aa 
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tJie Unit .ail. is to tlu' s^’coikI Md-. so is the sum of the ti^'o cxcciiseti, iifimely ML 
to the jHecoiifi excess, namely to .yfi., the ttniltipliciYtiun of the jirst ijy tlie 
foiirih .^L will be (h^u;i| to the iiiiilliplk’atioii of ad. by ML^ aiiJ beemise .aL 
times .^h. yields 3ti, whirli is the sqmire of half of tlie entire Jib.^ for that reason 
the nxit of iIt miiiiely (i, is the kiist niunbei .ad.^ wliich Wtis unknown. 

Mvfhvd of PrajHirfLotu 

Let therefore .ah. to .ad. be dis the amount of the two excL^ises to tJie first 
d j/ b ex<i?ss, iirtim'ly tKi .ini. Ui.^d,, and let ,rj^. lie like imkiKiwri iinmiHT; the anmlurrs 
.«tf. mjtJ .ah. jircr kiiowit; .aii. Ls 25 and .(td. is iU; therefore .dii. is 15, Jind l>e<‘a(is<‘ 
Jmi. to Ma. Is Ew Jiff lo , if tlu'refore multiply llie stsTimi .tul. ity tiie tiiird 
rdi),, tianieJy the fO by the 15. ^uul we divide tiie product by .ah., uaiiieh' by 
the 25, then 0 rt*Knlts for the exei^s if llie immber .da. is luldeii lo this, 
then the iiiiinbLr .ny. wdll Ijc^ lljt whitdi wiLs unkiiinvn. Anri if tlie least nimiber 
ad. is ntikniJU'iL. then truly the reimmun^ .ny, and .u/’j. are kitowii; bisranst^ as 
.ffh. is to .itd., so is .dh. to .ifd-t when you will divide tlieii .bii will be to *dff. 
iw .by. is to .tjd.^, thi-refori' wltirn you will |jerimite thenL, .fid. will Ije lu .by. as 
.da. is to .dy.i indeed frutn tiie putting .dti, Ls Lh iiiid .ya. is lli; (lierefore if .ud. 
Ls siilUrurtefi from .tiy., then .dg. wilt rejnEiii] fi; therefore the proportlou ,ad. 
to My is 5 tn in lowi'Ht tenii-s. and tlierefore the proportion M. to .yk is as 
the 5 to 3; therefore wIjlmi you will divide^ then :ls llie 2 is to tlu^ 3. so will be 
.dif.., namely r>, to the unknown therejiire rhe multi pi k'at ion of the 3 liy the 
ti is divided by the 2, and U wi.1] lie hail for tJie Eiuinber .yk\ if to it is lidded 
tlie tinmber tlien the lotid .tdi. wliich was nnkiKmu] wull lie 25 h BiU if the 
iinkjuiwn ininiljtT is .ad..^ then truly the others .ak mid -oy. are knowui, and 
because iis .ah. is to .nd, so Is .dh. to .tly. And when >'on will piTuinte. as .o^. 
is to ,dh,, so bs .t/5. to .gh.; therefore tlie miinbers .ak and -dh. ate jii c'oiiLlnned 
proporlion; therefore if you will taki‘ the niol itf tiiiK'iS jjk. then I’crtainly 
the nurnix'r Mk is Ifiiown: indeed the luiinbcr ,n5. is 25 and .yk is U, as .iiy. is 
IG; thesi' runltitdied logether rnakt^ 225; tlie roi>t of It, tiatnely 15, is tlie nmidier 
.fhi.; if this is subtrEicLed from tlie iiiLiiiber .ha., tiieii there will remain for the 
niiiiiiier .da. 111. 

Here Begins the Third Difference of Progortion of 'i'hrt'r Niimhcru, 

And lei it be propnstul iliai the proportion .ha^ to .gti. iji as the exci^ of 
the gresitesL iLiiinlier over the middle lo fhe middle over the least, that is aa 
.hg. tu .gd.\ anil let tlie nidtiiown be any of the inuul>ers .ud,; I 

Lhiit the numbers jik, .ng., and .ad. an.‘ in eonttuned jiroporviott; it is ehwkcd 
in tiiis w^y% iintran-se as ai6. is to .ng.., so Is .bg. to .yd., tital is as tiie wliole is 
ki the whole, so is the pari to the part: therefore as the part is to the pari, 
so is tlie iliffereoce to the dilfereiice, as is .shown in the fifth book of Euclid: 
d g h [p39'2] therefore m .hg. is to .gd., so is .tn/. (o .rah; but as .by. is to .t/i/., so is 
,«6, to therefore ns is to .ay., so is .ay. to .ad.; thcrcibre the numbers 
.ah., Mg.t and .ad. are in roiithiucd iiroporliori; ivhctice if any of tbeiii will be 
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unknuttrri. %\«i wnU be able to (inci ibcni by the tiietbc>d deiuiimMtrtttcd for tliitje 

ni]ml;>ens in continued proportion. Uut as ,ba. m to ap ha dg. to tuid 

let ihr unkiiowti firnt iiuiribcr l>o .ga.; tlie othen* .ait. and -od, arc truly knn» n: 

lei .ah. be 12 uhI .<td, be 2 , aitd Itecauae an .ah. b to itt> b .dg. to 

tbci) when >*00 will permute, .erg. wUJ be to .oh. ru .hg. Ls to .gd., lUi/i wIm^ii you 

«'Ul acH, the sum f>f the uumbefs .ag. and lir^t^ is to .dh. second, a.*i . 6 d. 

third, hi to .gd. fourth: the multtplication of the sectjnd -dh. by the third .bd. is a d i g b z e 

knon'‘n beranse it arises from tlie 12 times IQ; this multiplied, amount is 120 to 

tb^hk-h bt equal the multiplication of the sum of .dg. aihd .oh. by .bd.: ibcreforc 

the number .ah. is ndiled to the numlxT .be., which us equal bo tlie number .ng., 

aiul the numlwT whkh is iH|unl to llie iniudH^r .gd- is subtfih'ted from tJw 

number -be.: tlie number .rb. will remain equal to the uutnt>ef .ad. whk-h tx 

2; therefore the umtire uumlinr . 02 , is 14 to which is added the uuniber .zha 

therefore the number .a^. ta separated into twm t>Hrt 5 try the point .i.: ttH?refitre 

the iiiiihipliLntfon ^if .at. by .es.j that is 49^ phui the witutm of the numlwr .Jt., 

that is 19, will be oqiud 10 the -‘square of the number tberefore the purt of 

it, that IS 13. is the number .if.; if the number which ia T ta SUbtracieil from 

it, iluii there will remain 6 for the tiutiiix^ that is for .gd.; if the numln.-r 

.ad. Ik arUled to this, then vou will ba\x' 8 for the imruber ,ag. And if .dii. is 

utLkiKm.li, then bremuse m uiikiit«rtt't:i .uA. is to knovi'ii .ga,. so is known Mg. to a d c g b 

unkimwu .gb., the multiplication of foxTan -ag. hy known Mg,, namely tjie 3 

times the ti, is e<]iiHL to the miiUlplicatkm of tlie unkiiowLi .ob. ta' the uuktiown 

.gh.'t .ag. is therefore divided into twi> iqiial partw hy' thu (wiint ,e., atkl Iwcaiise 

tbt" numl>er ,og. b* Heimjaled into t»t) equal parts, and to it lx MhitMl tiie number 

,g 6 ., ttie mtiltipUcaiiua of . 06 , b>' .gb. plus tlie square of the number .eg. will be 

equal to the square of the number .rb.^ imieed the multiplication of .oh. by .gb. 

is 48. and the square of the lumihcrr ,€'g, is IGi tlirese adtksL to^tlier make U 4 ; 

the root of it which uh 8 is the number .eb.: if tlie number .ea. is adiled to it* thcji 

the entire number .ah. will Iw 12 , Tliereforv let the nuudxT .ad. be ujikiuiwu; 

the othms .ag. and ,ab. are truly known, and Irecaupp as .ah. ia to -og,, «o is the 

number .dg. to .gb., tlx^ inultipJkatioti of .ah. by .gb., uaiiudy 48, will be espial to 

the multipltcntion of the known .ag. by the unknown .tig.; thereibiv y'cjii divki# n d g b 

the 48 by the Mg., uamely R; the quotient will be C for the mimber Mg*\ thm 

subtracted from tin* tiumbfrr .ag. will leas-e 2 for the nmubesr .ad. 

A ^fethiid 0 / Proportion for Three. Kumbrrs. 

And HuppuHT that ns .ab. bi to .ng.. m is the timuuiit of their exeesHiH, luuiioly 

.db. to .g 6 ., and lf?t .ag. bt? the unkjjtiwn numher, ami Mb. be 15f and .od, Iw a_ d g _ b 

5: tlierefore tln‘ amount of t lu? albresakl eXreKM.SE, namely the number Mb. is 10 * 

(tiLil because ns .ah. ia to ■dg,^ so is .dh. to .gb.y thhE is permuted, .ab. will be 
to ,dh, aa ,ag, is to -gA,; therefore as it ib addled, b« ,ah. w to ,dh., so '» .ag. to 
.gb.y tlini ht .ab. to .gb^\ therefore as the 25 bi to the 10, .so is the 15. tuuiudy 
.ah.y to the imkmmri] .gh.: but tlie 25 tu the IQ is os 5 {u 2 : tlierefore you will 
multiply the 15 liy tlie 2, oikI rlivide the prodnet by the 5 . ancl a fifth fif tlie 15 
you multiply hy tlie 2 yiekiiiLK G for the uumlter .gb.t thin Ls subtnurted from the 
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nutnbcT .aA. leaving 9 for the number And if the HnnKunt of llw iitiiiilwr ,ab. 
is utikiKiwn, becaUMP as .ab. ifi to .«g„ s*j w .db^ to ,g6., stilJ with converting hk 
.ag. Vi to .at., hq is .ah, to .gii,\ as well when it i* dividwl, us the firrft .ag. is to the 
!»econd ip393; ao is the fiecond .gt, to the third .y/d,; tiienfforc the uutiibers 
and .gd, are in rontinncd jnxjponion: tberefore tlie multipLkation of 
the first ag* b>' the thir[J .gii. will be equal to tiic unJtiplicatiou of .gb. br itseih 
indeed ^ag. is 9 and b 4. by which the numbiT .ag. exceeds the nuinbi't .ad. 
Wlnenc*? if you will take the root f>f the prfwluet of the 9 and the L ttn^ii will 
result for the number ,gb.i tilts addeil to .a<^, yields 15 for the immlwr .ah. And 
if the nunil>er ,ad, is unknown, tluMi the others ,ag^ Jinti «6* are truly kmiwn, 
and bceuuatr as the know^n -uA. is to the knuwm so is the utikijown .dh. to 
the known ^sA.; if you will tlierefort^ tnultiply the uA, Irj' the .gb... immrly the 15 
by the 6. and .you will divide the product b>' .ag-^ namely by 9, then 10 r(¥uLt£ 
for the number -f/A,; this suhtnM’ted from the iiund^er .«6. w'ill leave 5 for the 
number *a<f. 


.■4noMcr Method on Proportion on Three Aumfierji. 

Aik! if .ab. ia to ag* as .db. is U> .dg*, mal .ng* is uukjum’in and tlu^ others 
a d g b ab. mul .ad* ate kunwii^ then I shall clenioiistrate in this jutiixartiiMj that the 
third Dumber caniait exceed the Herondi thus: iM^aust' as .ab. is to .rjrj., so is *bd. 
to .gd., if ytju will therefore divide, afi ,bg, will be to so w’iU *hg. he to 
but so that the same pn^position Ls bad, they are equal to each other; therefore 
tlic iiuinWfs .gti. and Mg. are vtiual to e^icb utluT, k^ist tti the greatt'st; i)ul thid 
w im(M«sibk': the greattvt is indml .go... not .gd. VVbeiiec one nin ^mly luive 
that the iiiiml>er .bg, is xephiT that is making, and tlten it will Ih: as the zephir 
plus .ga^ to .ga^^ so is th<' zj’ptdT [)lus *gd. to ,gd .„ that is as ,ga* is to *ga,^ so 
is .gd* to .dg.; it is indeed .gd. by tvhich the number .ag. exceeds the nilinbf? 
.ad.: ttuTefor the numbt^t .nA. is equal to tbi* nmnbi'r Mg,^ as the exei'^ of bg. 
over .ga, is notfung: therehire when tin* number .ab. is know^n, then the number 
,ag. is kiiciwiu In another wray> because .oA* is to *a.g* as ,bd. is to gd.^ which 
cxjtiv'erted, it will be as .uA. Is to .db., so is .ga, to ,gfl.\ wv put .ab. to be 8+ and 
.adr to be 2: tlu^rcforc' .hd. is C: tiier^inrc as tlic 8 bi to ttic' G, no b .ag. to .gd.*, 
but the 8 u! to the G us 1 is to 3; therehirr' if w^' shall subtract the 3 rri>iii the -L 
then tlicrr will reniain 1; thenfon' as the 1 is to the 3, so Is .(nh to .tig.*, tlierefore 
if you will divide the prixlucl of the 2 and the 3 by the L tlicn there results 0 
for the nunilH'r .gd.\ if .dfl * nivnety 2, is added to this, then the number .ga. 
will lie equal to the number ,aA.. as 1 .said before; indeed it is only rif'cvsaan^ to 
pill unknown aimther numlief .<it, nr *ad. laxause if the nuiiiVier .ag* is known, 
tlien the niuiiber ,aA- is known, lUi it Lh equal to it, aud if the uumlM-rs .ag. and 
.uA, are known, then the umuber ,iid. will be knowm, ns it i’mi lie whatever you 
w'i-sh the least riumbrr .ag. ip be- 

.4rto£/icr Method «/ Pfxiporfion an TAnrr .VumAcffl, 

Let truly .ag* be to .ad. ns .Ag. is to .gd.. anri let tlie first nnmbt'r .ag* be 
--®- unknown: tlie otliers .uA, and .ad. are truly kiiywni berarise as .hg, is to 
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HO .ga. to .da., wlwu v'ou wiJ p€rinutc. .taj* will bti to .ga. HS .gd. in to .da,, 
Afid whed >T»u will udd. ojh .bg. hi to .ga.f tliAt isk ah .&a. ifi to iio in .gd- 
to .(ia-t timt bi aa ,ga. in to .lia,: thcrdufF ibr uumiKtii .ab., .ag.j abd .ad. art 
111 rofitiunecl pmpcirtiocu tliencforcr whm tlif nuuit>er .a^. ts uokEioii'ii. thpti .ad. 
will be iiiultrplicfj by .ab.; tbe nx4 of the (mHbtrt Is the nunilMT -o^m mu\ if 
the numliet .ah. is unknown, then you divide the square of tlie number .ag. liy 
.ad.: and (tmwrsely if the mimher .nd. i* iiiiknewn, ns well if cither uf the two 
others ore uukiuiwti, then >uu will be able to firul the others; tir c•xanlp>k^ let 
tlie itumt>er ad. lie 8: 1 shAll Arbitrarily put -Ojt- to be 12. and 1 stioll multiply 
the 12 bn- itself^ oikI tlie pfixlLiet I sIiaJI divide by the 8 yieklrng 18 for tlie 
uiimber -ah„ Am I if tlie second is 12. tl^i I shiiU] put arbitrarily one [p3tMj of 
the remaining, h^' which 1 shall divide the m^uait of tlie number and if the 
Ipvatesi of tbiAU is known, then 1 shall do tvith it as 1 dkl w'Uh the leaiitr 

AntifArr Pi"ripnrfi<nia/ .Vfrf/nxf jfnr T/iree iVam&ers* 

1 shall put it lUsfi that as .ag. in to ^ad^^ so Ls }fd. to .gd-. and let btrth uumbeni 
.ad, and .ali. 1 m* known: tin' other .ng. is truly utLkiiuwu. luid lieCaiBie .ag. Bjfsl 
hi to -ad. second, as hd. third is U> .gd. firuirth, ilu! muLtiplimtkm of .ad. by .dh. 
will be Mpial to the ruultiplkatUni of .ag. In* thefvfijre let the iiuntlnu 
be 6. and llic number .ad, be 2: tberHon* .dft. is 4, and thus from .ad. titnes ,dh^ 
results 8; the multiplication i.>f *fla, *gd. etiuala it* and because tlw number 
.ad. is known. tlM* s^puire of half of it. tuiinelv 1. ynu wM to ,g.* namely .ad, 
times -dg,; there will l>e 9, fn>m tln^ r\M>t of which. iMuneJy 3. imbiraet half of 
.aii.\ there will reitiRjii 2 fur the iiiiuilicT .dg.i to tliis if the numtier -dit- is oildnl, 
then you wlU tiai'e 1 for the nutulier .ag. .AikI if tine mikiKiwu number is .trh.. 
then it is rouml w'lth multiplying tlie known .ag. In' tlie known Mt.i tla^n there 
» produeetl the uiimher .bd, w'hich is 4 t if thu’ nurnlier .ad. is ofldetl to it. tlwn 
the number nh. will lie 6* And if the iiumfMr .nrf. is iiiikiKTHTi, bemiiiiii* .ng, 
is to .ad. OB .hd. is to .gd., with pemitttatkiii, first will be to .gd. am .dh, is 
to .gb., and lieraiise .ag. times ,5^. Is known, you will multiply the known .a^.. 
namely the 1. by the 2: there will be 8 wliirh ts equal to the multiplientkin of 
tlie second .gd. b>’ the third -dA,; thendon' if >tou will tal«‘ tlie stiuare of Imlf 
of .gb., [hilt is L and you iKhl it to the 8, then there will be 9; if you will add 
the 1. najiudy liaff nf the iiijiuIm't .gb., to the root, then ,wju will tunc 4 for lhe 
EiUmlier ,dA,. anil if it is subtrorteil fniuj the number then itwre will 1>e 2 
for tlH^ liuiiilier .ad,: ujorniwi'r in thi* pitqiortinn if o«M’ nundier fct known, ibeii 
you will Ilf able to find the ntbers mdiiK it^ For exnmpkv iMTause .ag, is to od. 
as .bd. b to *ifd., then .ad. will he to .ag. as .dg, at to .dfr.; hut wheti you will 
divide. tluAl .cuf. will IjC to .dg, ns .dg. Is to therefore t]H‘ uuinlierK .tid., 
.dg,, ,gb. are in cnntiimed pnifMirtidii: firvU ttidei'd if the uumlier .nd. is ktiow'ti, 
1 shall piiL .dg. arbitrarily; the square uf it t nhall divicti' tli(‘ kntnm .ad,, mid 
thus tbt* niimlHT .gb. results; similarly if the number bs kiuiwii. then t shall 
put It anrl thr rnimlieir .gd, orbitmiily. and I shiill tuidtiply .gd, by' itarlf, ancl 
that w hich n^imuiis I sliall flitide Iw and the nuiulH'r .ad. results, and if the 
riumlier .ng. is kiKwn^ tlien I flball toki* from It some arbitrarj- number which 
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if! the miiiiiHT .ffd.. and smiiLiirly fur the uumbcr .ad. I Nhail pul ariv uuriilKir 
I wish, by whkb 1 Nball divide rlie square of the number .gd., mid the uiituber 
.gb. retiults, 

AnptAcr Xt^thod on Proportion n'ith Thtte lumbers. 

Abo 1 shall put it that as .ag. is to .ad. so is .dg, to ,gd-^. and let the iJiiknown 
number be mort^ver i>f llie feumiumg ibe niimtM'r .od. Ls 4, and the number 

c « f d g if -ttk b LO; .ap, b lo .ad. as dg, Ls la .gb.., then iw the addition the 

numbers .up. and .ad. tirst Ls to ,ad. seconds so will be tlie addition of .dp. and 
.gb. third to .gb. fourth: therefore tiiat which resulLs from .mt. times db.. liiat 
b 24, itt e«pui] to that which faults from .ag. aqd .od. tiinefi -ph-t incleed. the 
line twfptU'iit -6a- b extended to .t.^ oitd let .ae. be equal to tbe uumlKr .ad.\ 
tlte total .e6. is 14 that is separated into tva partK by the pioint .p, so that the 
umltiplicatioD of .6p, by .gb. m 24, and the hue segment .cb. i& scpiarnted into two 
equal parts by the |,xiint .bg* will be 7; if the nmltiplieatkuL of &p, by .pe. is 
subtracted from then tlwre will remain 25 for the square of the line segment 
.gf.; tlwrefore .p/. m 5, which is snbtraetetl from ,/6; there will reinaiu 2 fot 
tlie uucdher .p6,; it is subldieted from tlH‘ number ,ah,; 8 is had for the Jiuniliier 
.up. AikI let [p3$K5] the nmuber .at. be tiiikiiown: tlie oiheni .nd. and .mj. are 
truly known; Iferaiise the known .up, b to the know'ri .fui. as the knot'll .dg, in 
a d g h to the unknftwn .pt., _stju will multiply .ad. Ijy dg*^, namely the ] hy the 1, juifl 
you divide b>' .ap, yieldinK 2 for ,pt.: ihls aihleii to .ag, ujlJ give lO for tli** ire 
.ab. But let the unknown munWr be ad., and beraufie the kiuwn .up, Ls to .ad. 
as .dp, is to Ch€ known ,pi6.. the uiultlpLieat ion of .ag. by^ .gb., that is 15, Ls eipud 
to the tiiultipLicatkm of .ud. scnonci by .dg. third, and ns the maltipJieatkin is 
equal to the square of half the iiuiuber .np., we ktKma the nnuilHT .ad. to be 
half of tbe uuinber ,ap,; tiierefure ,ud. is L 


The LaJii Xlrthad of Proporfion for Thrrr Sunthrrn, 

Let .ag. Iw to .ud. as .db. is to .gb.-, monsjter in this pruiKJsition it Is ajwikys 
found what number ts equal to the exee^ of tlie third number ra'er the Kr^ind; 
this is demonstrated thus: permuting ajnl dividing, .4ib. wall be to .gb. as .ad. Is to 
,dp.t so will .bg, l>e to dg., anil thendore as they hav't* the same pro|xirtiuiu 
they (ire equal to each otlxr; tluTefore the niu(ibi»r .ad. and the iiumiier .gb. 
lure ecpLal, as 1 said before. Whenre if the uanibor .ag. Is nnkiumn. dien you 
KubtriiCt tin' UUtnbet .ad. frotu the iiujiiln^r and the known nmuber ag, 
will renittUi, and if tlw iiuinljor .a6. is unknown, then yrni odd the umnlH'r .ad. 
to the imtulx'f .up,, and you will have the number .fi6,; and if the nurnln^r .ad, 
is utikncwii, then you siibiract the iiuinlH'^r .np. from the tmmiiet .qA-, and the 
difference will be the nnnilwr .nd. Ami it is noted timl wdieu any of the aforesaid 
three' nuintw'rs, or all three nuinliers, are put tmknow'ii, and tbe si mi of them 
is ;hii; known, then there will lie found rhrr'c mimlM'rs in projjortion which are 
iivDsp timt you wish, and yon add tbt:ijii t4igether, and if that which will result 
will be equnJ to the s<mght sum, tlwn >oti will certiunly Jmw tho pnf^jwiiiori: 
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if it fHll^ prrjport HiMuitly, iianu'ly at* tiuit foninl t<j tbAt !»tiglu. m Ptwch 
f»f i\w thrw fourwJ tiunilim will be lo iimt *!uin. 


Wrrr Bftjtnf Proportion on Pout SumbfTs. 


When the fcKir iiuinbrTri ,o„ ,<f, are pruixsrfkmal .w tbiii ,a» i» to 

9» ,g. w to -rf-, then llie [Hrmutation will hnvi* . 6 . lo hs (f. Is to and as 
.jf. u to ,(!.« HO Ui d. to ami tlie iniiltiplieatn>u uf .n. In' .d, i» equal to the 
muhipLicatiun of ■{». b>' . 51 ,; ihereforu if .d, is tbi' tiiikima^u aiiitibrir, then you 
rlivifir . 6 . ^g. by .ri., uiid if .a. is iinkiunn'ii. then you divide ,b. times by 

,d.i and if > 1 ^ in tlie unknuwn iiumhcr^ then yon divirle .n. timeti .d. 1 iy the Itmm'ti 
.g, But tct it l>c propuml that the sum uf tbr tiomberti .a. and is l-l, utid line 
ntitiil>er bn 22, aiul ttie number .d. ts 6 , luid yv^u wtdi to know huw uiufh the 
tinmber .n. or the imnitw^r .h. ui; Iteniine ,n. '» to b, as ,g^ m to -d., tivm 9s .a. 
plua .b- bn to 6 .. an tn .g, plus .d. tu M-. yTJii will therefnre uiidtiply tJur Kum of ,a. 
»uid .b.t tuuni'ly 14, iiy *d. that is 6 ; there will be ,S 1 that >tni divide \iy the Kum 
uf .g. and , 4 f,. that » vifMing 3 for thf iiniulier -fr.: thifi siibtroeml from tlie 
t I lenfv't.n 11 for the nimiWT ,a,; you plxariHl hiniUarly if the puinbem . 0 . nrtd ,b.„ 
an wvli ns tlie uiiknon'ii ./j. |ilu.r<t .d. are knun'ii .Al«> if eneh of tlM' niiitil><*rs ,i>. 
nikl .g. &IV ujikmi'nji. but llie sum iff tlknii b» kiHkhn, tmd ihe uumiNiqk .h. mnl 
ji, are also knonTt. then ns the known stun ,b. plus ,d. is to tlie known .d^j no 
will the known .a. phis .g, be to the unknown therefore yuti will multiply 
thi' Klim of jm, and -g. by .d., ajici divide by the kiioi of the numbofs .fc. and ,d., 
and that which W'LII nwilt will i>e the iium1>eT it subtrarted from the i^um of 
I hr untiibers . 0 , ami .g. will kaw the uumlwr -o, know'n: ymi ilo similarlv wbm 
the immt>crs h. htuI +d, are imknuw'n, and their Kitni » kncanii. uk wtJI i» eiidi of 
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tbe nnmlH’m .a. and Abo b to h. ns ,g. is to and k^t the mun of ^ 

the mjfliberN ,b, atul ^g, he kiKiwii, Lnit emh *»f them Ih' niikiKiwu, ujhI let nlN> t 3 _m 

the QumherK . 0 . otwi .d, Ixr kiKiwii. iif wdiich .n. b ami b and the sum e, 

of the nunibetfi .h^ fUkd , 9 . is ' 21 ;beeiiuse .a. titnefi .d,, luutiely A4^ is 4 'quaJ to M. —^ ^ — S. 

tinwi .g.. one ttniHt sejinrate the 21 Into two inuts. one *if w'hirh iiiuhiplicd by 

tlie other iiuOp^ W' therefore fnnii tlie square of half of 21, najiK'ly JllO, you 

subtrncl the 5-h ainl tJie niot of the ditfejuiKe, that is ywj sulrtmrt fixmi 

the ^10 httviUK 3 fr>f <uie of thi' imuibetK ,k nnd ►s-j it hubtrm-trfl fttuii the 21 

teavcK iTi fur tlie other tiuiiii'wr;, iiidet^l us 6 its to 3 !k> is LA to or as G bi tu 1 A> 

so to 3 to 9, Hijil in tlie ‘uuiie way ywi txruert'^l when tlic sum uf the uujnber» . 0 , 

lUiii -d, h iinkfNKA'ti funl iLk* uumlit'rh 6 tuki ,g, niv known; from this pn^blcjii 

one (rroceeds to one in which a certain nuin bu.v 9 G rfjLb fur bezants^ I know not 

how many, fait for 9 lu^aiits he has n rertain nuinbfr of mlb by tiv -same nib, 

I krxTw not Jmiw niaiiy; Imt tlu* sum of tlu' tiuiulier of piIIk and Iw^raum b 3(ii 
from thb» 36 are Kubtrarted th«^ G rolb ami 9 bejianta leavTiig 2 l fjr Uu‘ sum 
the tWT? UtiklHJW'U numlierK which b tlie same ns the numiier .ft. plus 

Abi> let the |iro[:HirtiuU of tb<* miiiiImt .d. pin* .ft, to the nuinlier *g. lie as 
the pro^jHirtiuu of .d. plun .c. to the niitril>cr .£, 1 , and Id the unkiHiwu ituuilxrs 
la* .rt., .ft., aiul .gA luiwwiT tlic tntiiduTs .d.» ,e., ;in^l .t. nfe ktviwti: atiHl let the a c I m 

ezLiw of tlie number m. plus .ft. tnirr .ff. be known, aiid it Is tin: number .or.: ^_ / .** 
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oiul will be j^i4iii*r i)uin ih#' uijJiilM'r .ilr. Iw ibi'ri'fciei* the uuiulter ./«■,, 
rwiiuU lo the uunil^rr t^ikeii friuii the imiiitx? Mi.., h^[|« 1 bctauiit* ,iib. id lo 

.g. ita .dr. is to .^., then .ah. will bt? tii .rh. as .dr. » tn tben^fcjir if >t;»ij will 
ilivide, th<Mi the kiurwii .uc. wilt be to the UiiktviWi'U .n^, am the Icihpwil .df. b l« 
tbi^ knowti ./e.; tJiendbre >tju will iniiltif^lv the hnn .ah. b>' iIh^ fourtli .e/., a^irl 
dis'klc by thini .df** ^tiKJ rcMtilUL, iuuiH'Iv the kmAii this nddfsl to the 
kiHM’u .<ir. will in* tt»e eiiltie kiiLmit riiiitilM^r .a6^ SimllArly ht tlw' iMiinlH'i^ .a., 
h.^ A»d .g. l>e kjHJW'n. luid tlie nuniberN .d... .e.. tuui .i* be mikiHiwti. btu kt tlie 
iMjJiiber li>' wiiich .d. pi\m .r. exoivds thi' imtrilitT tliAi w tl»e iiunit>fT 
be kiKATi); [ nbol] tjHTH'futv Uiki' frt>iii tlie iimti1>fr .ah. lIh" niiiiilH'r .rh. to 

the utimbct .g^ iliere wUJ rvinaiti the ktuiwn -o/:-; the pruj^otiioii of the kinnik'ii 
-df, to the imkpowi} ,/e. will be nn the kiiown Cii ih*' kmwii .rfr,; thert'lbre' 
yuo will tiiultiply .4^, bj .ch., and the product w Hivkkd b>- nr, tui«l that whirh 
will result will l>c the puiubi.^i' ./e,, that b the nunilM.*i: .z.l if the numlnT id 
widtHi to thw. then the nuirilicr sdr. will be known. Bui let the iujjnbiT!i: .ii.fr, 
anti .dr l>e ujjktuw'n, Atid iKith id the riuinbers .p, nmi ,s, a* widl aa 

tlic rxeessi of ,dfr, iivef .dc., thrit b .fir.; liernilse .ah. k tu .j;. fi3i .dt. ls to .t.* b)' 
pcmiutatioti .ofr. will be to .dr. iv .g, in to .z.; k*! theridr*re the nmnlH’r Ih* 
iihcJ the tiutnlKt .z. Ijf and the eKn:#( of .nfr. ovrt .dr., that id .nr.f ji; and. 
IxSTAUffp .g u U> .Z- aa .ufr, b lo ru tlir excuiA of .g. uwt .z..^ tuioiely ti, is 
to the ntrwt of nfr. o%tt .dc.„ tinitiely S4> b .1. to the tiuiiklwr .rfp.; tliptefore 
you will iiiiiltiply tin* uuinlH-r liy ttn' H; there will hi' 2-1 wliidi >t>u divkk 
b^' tbr G yudkliujt I li'i' the □iiinl>er .de; lo tt is iwiiJfxl the fiumber .ne.; 12 b 
luul for the* tiuiiiltf'T .nfr.; iu iuioiIkt may. tlie G ts to tlif' 1:1 as tlie tiinid)«'r H is to 
the tniuiUt .nfr.; iherefine you will multiply tla* 8 by the 9. ami iU\Tiip li>' the 
0 ykklin^ 12; if tin' inimher .or, is suUrac led fmm it* thm then' will miiain 
1 ffJt thr* huiiiIht -cfr., hs we sakl bi-fore. But h't tbi' imiidiers +a.* -fr,, AUni -J. 
ije unknown, otwl efieh <if the nurnht'rA -d-t -c.f and be ktumii. as well w the; 
excvrw of -ofr- iner that is and iiermiKe .ah. i» to ,g, as dr, is to J-t 
the multjplhTitHm of .nfr. by .z.t that is .ah. by .rfi, b ku'iwii. ns it in «Hiuid to 
tin' uiTiUiplk'iitAJU of the known dr, b>- .j/,; if tlje jMpyui' of ib- tnunljer ,ir., 
OAinely hidf ot the DiuUfl*^ .ofr., is jtihJinJ tfj the ptxMlnet^ tiien llw square nf tht.' 
inind>eT .ffr. bt kuow^n; tbeTeforr the root of it id Jb,\ [pdflT' if tlie kni»wn .ic. is 
icuhtmrteii from it* tlu n theTi' will feiiiain ^cfr.. imiiiety known; if tla- know-u 
.or. id add4Ht, thru there w'ill be jiIhl* kiirwii the* uumVier .ah., iind this in also 
ikinofistratetl in mimlieri; mdeexl .g. limes .dr. is 9 tiiniTi 1; ti» this is adrh'ti the 
Htpiare of lialf of the umnlwr .eir,; this numbi?r .ac. in 9; then there will he ^50; 
tlie root (d tliis, W'hk'li b ^27, in the nutalYer .ifr.; if ftrun this (he nutuber .ic. in 
suhtrartedf thiti there will rrtiiAtri d for (Ih* number .rfr., that is the luiiiilier .z.i 
to thia, if n Afidnl the !l tiint is tlie nuiulNTt .ur., tlu'te W'ill \tv 12 hi^r entire 
iiuuiIh’T .nfr, 

Als(» let be to .fr. Jut ,g. hi to .d.t ajnl let the hujii uf llte sipjares id iIh' 
mindM'TH .n. and .fr. l>e 225, and tfie tiiiiiilier .g, Im* L aud ihi' tiuiniH'r ,d, Ik- 2: 
you Mki the squan* uf the 1 to th(' Ntpiare <tfl tla^ namely IG to 9; then^ will 
be 25; iiidei.H! thi< protsurtioii uf tIk" 25 to the 9 is as tlu' pnjtsjrtkxi uf tlu' 225 
to the M4ttare uf ih*- ntuid>iT .fr.; Ihereftirr wiU mulliplv iIh^ 9 bj‘ iJie 225, 
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An<] <Uvl<ie by tfn^ 25: the quotient wilt bv Ml for the :^qu&re of the number .h.; 
therefore the number .6. b 0; moreover to thb you arlrl all of them to mmlt in 
the MjUAJrew of tlie four pruportiuttol number?!, lei we :^aid it iti ssni(^ numbers: 
Hbr> the same thitii; results for the cubes of theiin 

Were Ends the First Pari of the Lust Chapter, 
fiert Brains the Second on Pertment Prohiernf of Geometry. 

TIk'IV is u jxrle leaning iigiiinst a ceTtain lower, having XX feet In length: the 
foot Ilf the pjcjle tfl seiMHated from tlie tower by 12 feet: U b soU|i;ht Ixiw many 
feet the end of tfie (lole falb helow the top of the tower: let the toWTT therefore 
1 m; the liiH^ segment feom this hi subtraeied .be. equal to the length of the 
given pofe^ am! the tine Hegnient .bd. is exicfided in the phuie, aiid it is 12 feet, 
and the pole dg. b taken equal to the Line segment .bc.j and thus n right triangle 
b niude with thi^ pule .dg.^ and tlie ground .db.^ and the wall .6^.^ and the right 
angle of it Is .gbdr. «md bet'ause, as Euclid auid In the next to last prupositkut fl[ 
in his first book, in n right triangle the square of the side subtended by tjje right 
angfe is K|uai to the sum of the Hcjuarci of the remainiug two aidrs containing 
the riglit angle, the square of tb(^ pole dp., namely -llNi, is therefore equal to tiu' 
Hum of tlw squares of the Unt' segments .db. and iip,; but the square of tlK tine 
segment .dh. is known: therefore the sqmire of it, juizrieb' 14^. is subtracted from 
the 400; tlterr will remain 250 for the square of the line segment the root qf 
this, iiarndy 10, Is the iini' segiuciO .hg.; this siibtiiicted from the line s^'gttuait 
leasM 3 4 foT tiK' dro{) ,pe, of the eud of tlm pole. And if the foot of the 
pole i£ extended no that tlic head descends anotlier 4 feet, then it is sought how 
many feet further from the tower is the foot: this the skfe ..bg. is put knowm: 
l>ecauso 4 is subtnu ted feotu the line segment ,rh,, that is the length of the pole, 
there remaiiw l(i for the line segment ,p6,; if tlie square of it b subtracteil from 
the .square of the pole ,dp>t namely 256 from 400, then there will remain 144 for 
the square of the line segment .hd., that is tlie separatkju of tlie foot of ilie pole 
from tl>e tonxT in feet: and if the height .pb. and base .6d. are knowti, ami )'uu 
do myt knew ,bd., and you do not knew' tlie length of the pole dg.t then >tmi add 
the sc|uaieti of the Ijik tKgmeiitH ,6g, and ,bd. together, namely the 2S6 and the 
H4 t tbi^rc will lje MW. of which the rout, luunely 20, is rhe length of tin' pole 
.dp., KtuI this it>u rouunit to numiury, as it in very usefnl. 



[d Prohlettt Of? Two Fufrjr.] 

On a ciTtalii ground iirtr standing two ]h>Ics tiiat are only 12 feet apart* and 
the leaMT pole la in height 35 feet* aini tlie grtviter 40 it is isoiight. if the 
greater ]yo\v will lean uu the le»ier^ then in what [lart of it will it imidi: let 
therefore the h'sser p<^te ire the line segment .a^., the grpnler truly .pd.. and let 
the Line Si'>gi»ezil .da. be drawn, antj because the square of the greater |K>]e is 
greatfT than tin* sum of tlie two sqiiares of tlie lirwis segments .aft. and .M., It 
is knoH'n rhar the line iipgnwiit .do. is letw tiwm the line segment .dp.i therefore 
tlie line sc>gmrnt .dn. is I’XtetHied to the pc^liit ho that tlie line sieginent -dr. is 
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to the liiu? Ki‘giiu'iii dg.; if lJn‘ jxjIi? .dg. pnd^f ai the point ,f. then 

it niAken tbr line aej^uem tber<*fore llwfUJ will Kp tin* [l»398i rigtit tmngk! 
.abd.; therefore the liQUiire of the line segment .dd. irt to the ntuii of the 

tiquATCN of thf two line wpjnM'iitM -oh. mnl -btL; therefore yon wid logfaher tlieir 
ific|UArra« natirrJy 1336 imd H I: there vi\{ be 1369^ the rcKii of whirh^ ii?uiiely 37, 
w the Utw HPgmt'm this sijbtrfliri^Hi from the line de.t iniriiely fruiij, 

the pole pcfg,, will leaw 3 for the line -HPjpneiit ,aer And If the lesser [Mile leins 
on the greater, tlien >'ou subtract the l-l-l from the 1235 lennu^ KWl; yon lake 
away the root uf thia. niuiidy -tif., from .dg.\ tlKreh^if the point ./. w^UI lie 
the coiitart jKijtit of the leteipr pole, iind in onlor that >tiu see this more cleariy, 
you draw (he line seKiiient ,6/.; thin will subtend Ihe riglit whitii hi ai 

.(f.; therdbre the aQiiare of (he line seftnient .hf. is eqtml to the itum of the two 
srinareti of .fd, and ,if6.; theve M.|Uiin>M. naiii^^ly IQi^l mid 144, addotl nigetlKT 
makf* 1225: the root of it. natnely 35, is the line utegiiMinit .6/. that is (H|U4 iJ to 
the pole as it shonlil be. 

[On Two Birds f-'Iying from Two 7oit'+rs-j 

Ori a f'ertain ^(ronnd ibf'te are two tfrwtTH. one of wbidi is 30 feet Liigli, the 
i ft her 441. and they" are only feel afwt: Itto birds tkwTndiiig (i^gethtT rrom 
the bfigbta of th<' two Urwem fly to the center of n fountain between the toavri; 
the distHiires from tlic toiUt to both towenj are sout^ht; bn tlHTefore the Kreater 
tumr be I be hue acj^meul .ah.^ tlw leaser the a]mce b«Hwi‘en thi'ui ia the 

line seKitK^nt .fvA, and Ihe tn|»H of them are ci>iiJiecteij with tiie Lint? Mygmetit 
.ag. that k aej»Rrat«l into two erpral pans by^ the point from it is cxteiuled 
tlie liiH^ segment .f-/. parallel to thi‘ Ihwtt ,(j5. and iind frutii tlip point .e, 
is ejctended the line sr^nent .e;. making tvn right aiigUw to the line .a^,, that 
ia at .e.; I say that tbr point .{. a the center uf (he femutaiu. which ia to bi» 
prtweu BO^ two line tjegmenta ,za. iwwl .zg* which are the hightJi of the birds are 
drawn to the ixiim It,; I Ahail nli^nK they are iHipial; U^au-se I hi" line Hi>grnint 
subtends the rigJii angle in the triangle .jae., t|»e sqiaire of it is erpud to rlie 
jnnu of tJie two !H]Ufireii of .z€. imd ea.t aiznilnrly the Nqunrn of the liiir segnieiit 
.zg. is ecpiaj to tb<? aiam of the two aquares of the line segitwnta ^gt:^ anil .ie.; but 
.gt . is ecptal to .co., and tl^sqiinre of the line segment .tz. Is in crjttiiuon fi^mi 
the afurt^d two trianglea^ iherefop* .gi. and .az. ore equal, and wv W'is.b this; 
but if you wish to procenSi with numbers, then you add tlie ft^'t of iiutli toWT;r7i, 
tiiutuJv 40 and 30; tlxire will Ire Tfi of W'hich half, tiiitiiely 35, Is thi’ line segrnetil 
.rjT.; and half of the dLstnnre .bd. is 25 w^hkh is the sum of tlie LilK' vguieiita .rV/. 
mill nml vtru tnlu' the diffcmin' that bt betwerm the icMccr tower and the 35 
whirfa i» 5; you ]ii.ultt[ily It by llw* :35: tlaTt* will Ire 176 that 3 tiii divkle try half 
of the distance, nnimdy In' 25: tlie qnutieitt w^ill bi: 7 the line ^^gineiil ./z.\ if 
tlw' 25 Ei EuldecJ to thin, namely the Line !4i*Kiiamt -4^,, tbuii the Hue i^i.^tueut .dz* 
will be 32, wkI if tire 7 ia sublrarttKi from the line Biegment h/ 6,, then there will 
remain IS for the line si’gliipm .zb.; if the square uf thiii is mldeii to the squanr 
of the toww .ba., iiiuixly :t24 to LtMXI, then thiw will tw L!J24 fur thi" square uf 
(hr line Mwneiit .za.; aleio (lie Mimin' uf tlie liiie segment *zg. is eqnal tu this. 
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moiltitig Erutii tlKf nd(Jitk)ti of tlK> st^uareff of the line ix-fqupDts ,zd. and .dg,^ 
namely 1024 nnej 900, luui tliia whih. It M noted that If the squan; of tlic 
greater u™wt is rqiml to the sura nf the iw sqiwps which make the distance .W. 
and the height of the kisser tawer> thtni the center of the fmuitidn is at the point 
.5. whu-h is the font nif the greater Tfjtwi^r, and if the Mpnire of the jtreater tower 
exceeds tiie suiii of tiie afort^aid sqiuires, tlieii the (enter will l>e betioiHl the 
letsser tower; this yow find in the same way. For exompk% let the di^tAine M., 
wliScli is the difference betHeen the lowers, be 10. and flic towers be the same 
lieight as here is displav-ed, and the line .db. is extended without end beyond tlx? 
point .b.. and to tlie point .e. is exletKled the line segment ,f/»r nn well as tire 
line segment ,et. making a right angle with ttie Uiie segment therekire it is 
shown from this the thing we said, the line segments and are oqiitU to 
earh other, and if wdll divkic the aforewritten 175 by the distance .df. whkdi 
is 5, then imdoiilrtiH^Iy 55 results fur tire distnriee ,/^.| therefore the center .i. 
is 40 feet distant fimiii the kwHer tciww, nmnely to the point .d.; Lf the distaikce 
.lih., cLamely 10, siditmcled from this, then [p399] thi're will remain 30 fur tlic 
distance .di. tlrat is liryund (he greater towvr, and >‘ou know that lieeatise tlie 
line -di* is extended ui lioth directkms wiiboitt end and to the point citttLng 
it at right angies, tlaii the center of ihe nforc^d Fotintani can be in any |>art 
of the line yoti w'bdi. .And suppose the twri tiirds siuiuitaneoiuUy descend to (be 
renter of the fountain^ and lire pair arrive at the fountain from their Nights from 
the rope of the two iirsiTTS at one iin<l the same moine4Jt, aiwl you w^ish to know- 
the heights of liuth towers; imd leL the Hfutesaid center ire 52 feH from the leaser 
tower, iuid 18 fet'l fmm the gfentcT; >t>ii do thus: jjiUti subtrunt tis' sqtiAre of 
the leaser rilstunire from the Hquiireof the ipvatei, namely 5'24 frutn 1024: there 
will remain TtXl (hat >'ou l«x*pi aisl you pin arlntrarily tlx* height of tlw lesser 
tuwxT to be, say 30; >vii wild the sriuare of this to iIh’ kept 700; tlrere will be 
1600; the root of thbs^ iiatitrly 4D, will lie the height of the greater lower. And if 
it is proposed that the greater tower lie 8 fifet more than the lenter tower, then 
ytJU keep half of the 8, and >tin add togiKhi'r ihe distHncca ffolil the center to 
tlie towers, namely L8 and 32; tlicre will be 511, half of which, UAmely 25, ymi 
subtract frcmi the 32 leaving T tlmt multiply by itie 25; there will lie 
175 tliat you diidde by iIh' kept 1: tlie quotient wiU tic ^43 kir tlie linr segment 
.c/4 to tills you iMid ttw: 4; there w'ill tic ^47 for the height of the greater ttnrer; 
frum it the 8 bv which it cxceetls the k-sscr is siilrtracted: tliere will reinaiu ^39 

llte lesNiT tower, 

[fJn n itfori ttrifA J0(f Pouttda invtftrd in Tipo ifarkrrp/aee^.] 

A certHin tiiati lias IIN) jiouuds on which the profit iu n certain nLorketplace 
is at gjwn rate, and in a stwoml ntarkclplace the rate is pitjfiortkinal to that 
gi\eii in tire first inarketpIiLce, mid he has 2fKl iwunrUi you put iw the HM» 
pounds., and -A. for that w'liirh he has lictwx'eii the capital ami the profit in 
the first (ruirkrtphMM', and k?t .g. he 2tK); Iks'husc .n. is to M- as .A. is to ,g.i, 
the multiplicatkiu of .a. by .g. will he equal to the square of tire nimibrr -A.; 
tlierefore \xki will inultitily tbt* 1U(I by tire 2NU; there will bi* 2I)U(I'0. tlur root of 
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which* about Ml pounds aod a soldi and ^5 deunrU b* tin' □iimlicr M.: from this 
the lOO of cApital ia subiriKitti: there will remain 41 

[On a Afari Who Madt^ One Trip.} 

A^ain a certnin man Lad 106 pounds with whifili he iiiadk' one trip, and 
tlie pirufit iH I not what^ auid then he takes aiiotbf’T 100 pountis from 

tbi' cotnpany, and with all thk itie profit is by the sarne rule that was tire 
profit in the first trip, and thus he ha» 2011 (xjitmis; it is sought hf>vi- much 
profit there is; let .a, be the 100 from which is uiade the nmniw^r .6- in the 
first trip; to this is lidded tlte 100 (Hjumlii of tlie ODinpuiiVt ail'd tlien* results 
the amount *gcd„ of which .gr. is 100, and from ibe rpiatitity .gcd, Ih; itiade 
2i)0 pounds in the second trip that is the nurnbcT .e,^ and .pc* is separated into 
twxi cqiuil parts by the point and l^ecause .a, to ,b. as .fjd. U to .c., the 
multiplication of fr, Lw .gd. will be etiual to the miiki]>lication of by l>ut 
ilw multiplication of .n. .e.,tiAnie|y rhe JOO timtw the 299, ib 2fj900; this is 
e<tnal to the miiltiplicatioji of ,6. liy .yd^, but .rd, is eciual to thnn^orc the 
multiplication of .gd. by .cd, will be 29900; if this is addeil to the stiuiiic of tJie 
number ,rr,, UAmely 2500, then there will be 32i(M>; the root of this, munely 
ItiO, vs the uutnitcr .zd.; if the 50, namely is subtracted from this, then 
ilieri* will he 130 for tfu' number but .of. is equal to therefurn' M. is 130. 
which fs the capital and profit of the first trip; from this the IIX) pnunEhi cnpiital 
is subtracted leaving 30 poiimls for the profit; therefore for the IfMI {hmiiicI^ the 
profit is 30; a hundredth part of this, namely fi soUii, is the profit |>er pouml in 
one trip. Also a certidn man tiaiJ 100 pouivds: the profit on it and its profit Is 
alwwys equal in the thret' iiinrb'tpbet's. aikJ at the eiitl he has 200 3:H:>unds: It 
is A>ught how much he had in cat'h marketphire; here four numherM arc found 
in cocilinued proportion, the finrt and fourth of which are kmiwn, lu^uindy the 
100 [hiuikIs and the 200 poutids; we mintt find the other? .‘\nd hecfuiso, as 
Luclid said, [pfOO] hetw'een tw'o cubic number? fall twtj intcrinedvate nurnliers 
ill continued proportion, (he cuIh? of the IIIO w'tll be bXKKIOO; the prop^jctton of 
it to the cube of the denari of the first riiArketpiacc is as the first number to the 
fourth, as Euclid showed. And IxHrauHO the fourth nurnlier, nanady the 200. Is 
double the first, jou double the lOtXKKK); there will !«' 20(i0(>00 for the tul>r of 
the first market place's deiiaii; this doubled again makes -tlMMXKX) for the ctibe of 
the senmd market|ilace's iJenari; thLs doubled m:ikes 80l>0(M.N>, [Lainely the cube 
of the twm hundred ituniuls that he hiui in the last marketphice; theirfore you 
find the cubic roots of the numbr^TS of the first and soioini nitirketplarra, anfl 
>T)u will have the Hoiight second nppruidinatioji. as the ritiinlH'r iloeis [k4 im\i‘ 
a cube root; but if the firsl and la?t iiuttiber? are cnl^rw. mid have pri>lH>rtioti 
between them as cubic number to cubic numl'rer, then two mtionaJ nundj^r? Ml 
fieiwwii them. For example, if the first number is 24, then the fourth truly is 
61; tla? proportion is ttw cube 8 to the cube 27; iivheiicT if you wwh to find the 
intenuediate numltcjr?. then you taki’' the roots of the culx-s. niid they art' 2 iitnl 
3, in which prupurtion Ml the intcjrinefluite nittnliers: th4'pt'ri>rc you divide triple 
tfii' first nurnlHir by 2, uir vtiu triple half of it, that iit 12, yictdUig 'i6 fo^r the 
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socomJ mimber; Again ^Aking half ajwI tripling yieldid 5-1 fur thirrl nuidbcr; Again 
taking half aird tripling yielda til for tht* Poiirih nuiiiiK'r* m we wish to ha\‘e; 
and it n DDted that wheu u) smiLor probk'inii belv^wii th« Urst [lumber and the 
|jv»t, niunely 1x-tweeii the rapltai and that which he hav at the end bi-s tripN 
with one iutenja^lirtte iniinlKi, sm in two niarkrtplaces, ilten the proportion of 
the three nurnl>er& is said to \>v double in it that has the last number to the first 
number; that is, as the liwt number is to the hnrit, so is the square of the second 
iiuiiit>er to the square of the first, ajul the iH|uarc of the last to tlie square of the 
second, and it is wiid to he double becnusf' the square of the number arises, from 
two equal numbers; and uith twi> Lntermedinte numbers tiren the four numbers 
are said to l)e in triple profiortkitn that Ls, the lost Ut to the first, as the cufjc 
of tlie second is to the cube of the first, anti the cube of the third to the cube 
of the secoiwl. and the cube of tlie last to the cul>e of the third; and it Is said 
to he triple Ihh;hiim; aJI cubic numbers arise from three equal niunbers, as £ 
which arises from three twos; and when thttre are three intortuedinte numbers^ 
os in the problem of four tri{K», then the pnqiortion of the five numbers will be 
r^uadruple; chat is, the pruportiuti of tlw fifth to the first is the square of the 
s«iuart^ of each foUoa'iitg number b to tlie M^UArp of the tiCpiAre of its antecrHlent; 
Irecauae all sqiiareH tif sfjuares arifle from four equal numbers, (w rtl which arises 
from four threes, and thus in order the pruparltoii afOTndx by the addition of 
intennedirtle numbers: and quintuple proimrtion is by cubes of squares, or by 
siquares of cubes; such LS 32 which arisT's from 5 twos, or fiotii ttK* itiultiplicatiou 
of the cruhe of two 1 a' the st^uare of it: st‘xtuple prufKirtion truly Is the cube of 
cubes whidt numiners arisi- from six eriunJ numU^rs; if yon will the ,‘iqimrc 
root of this, then tliere results a iiumbt^r for whUdi the cuIh* root is the side of 
the number; for exrtmjile, an in 7251 for wdiirh the wpiare root 27 ia the side fif 
T2d, according to tlu* fEU'tors. NfortXAtrr from this is hud tliat when extrviiM?^ 
nuinlicrs, namely the nipit^d and that which is tv»«.l at i!ie end of two trips, 
have proportion Ix'Cweeii them a« square number to sc^uare number, then the 
intermediate numi>er between them w ill be roots of unn-sqijare numbers. And 
when there are thitn* tri|is, aiui the extnuues ha\i? proportion as cubic numh>er 
[plOlj to cubic number, riicn each of tlie two iutenuediate iiutnl>ers will be the 
cubif root of a noti-cubk' nuinber; and if there are III] tri|»t, and the extn^mes 
ha^'c proportion between them as square of the square of a nuiuhcr to the square 
of n sfiuflje, rijt^u each cd the three interjiH'sfiate iiijiiitM;rH will be tlw* two! of I lie 
root of a urMi-HquATP number, ami thus you understajid nhout tliereKt. 

[£Jn a A/un If'/ro A/udr i^rojit in ti A/qrlefpfurr,] 

A Certain man hasing liezanLa makes a profit in a certain marketplace so 
that 1>otwccn his capital and profit Itc has ^ bezants: tlic profit in another 
tiuiriu^tplace Ls ituuk* by the same rule ns Indore, and be has a ^xrrtaiu amount, 
and the prn(>ortk)n of the capital to the final number is as the |xroj>ortkjn tlic 
sqftarc of h to the !i[|Uare of U, that is its 26 is to fiJ: you will tlarcfore multiply 
the 5 by the 9: there will be 45; the pro|Hjrtkm to tJjc ftO bi as tin* 26 to the 
sought Capital, aiirfl as the SI to tlie last number; therefore tbi* 25 and the Hd 
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an? niultiplied, aud tin? product ]s ilividrct hy the -15; the quoticut wiJl he |4-1 
ivezaiitA for the mpilAl, and I-U for ihc last numl^r. By the HJiine rule, 

as was said, there wiU be found two numbeni for whidi ^ of one is ^ of the udier, 
and multtpUf'd together the>’ make 80; the first number will be |6, nruuely the 
root of the aforesaid J-14, and the other uumber will be 12, ruLnidy the newt tjf 
the 1-14, anti they are found in this way: hocjuiae | of the first uuniber is of 
the HecuiKl, two numbers ai>^ found for which | of one is i of the other; lhe>‘ 
will be 5 and &; you therefor^' tnultlply the 5 b\' the 8CL luid divide by the 9^ and 
you multiply the 9 by the 80, and divide by the 5; the tiuotjents will be ^ and 
the integer I M; the roots of ihcw, uauieJy ^ and 12, are the sought nuinbt^rs, 

Alai if TOU wish to End two numbers fw which | of one is ^ of the other, 
and nmlriplied together they ttiuke 6th then \^u tlietefore fitid ivq nunihers for 
wlticb I of one is | of the other, and they are jo smalU-st nunilwrs 9 and 10; you 
tlierefore multiply, nccortiing to the rule, the alv:rewritten ID hj' the tiD, urut 
divide by tlic 9; the quotient ftilJ be -jOfi, the rexn of which is the first numiier. 
Also the nmltiplicHtion of the 9 by the 60, ytiu divide by tlie 10; there will lx 
5"l, tlie root of which is the uecoiid niiinlH'r. 

[On Finding Ttro Numbers for M'/iicJi ike 
Sum of thrir Squares Square.] 

If >T>u tftdsh to IicmI in integers twTi roots for which the siniitrcs iuided: trjgef ht^r 
niAlcr a .Sd|UArc number, namely have a rooL, ilieu >^u take two sciuarr numlH'rs^ 
r»r two numl>ejf9 having bctUinsim tlieiii tlie pruiKirtkm of ^iquanes, and tln^' are 
tsjlh e%^'ti or otld; and you multiply <Hie by the other, anfl vou take the root fd 
the resulting product vrliich will be one of the sought root!]; next >tiu aild the 
aforewritteii ntunbeni and nii ewn niinil»er results, as t hey" are lioth even or csld; 
you take half this iiutnbcr, iitid you subtract the lesser munUrr irnm the liajfi 
iIh=' dirttTeiicv* will b<‘ the other nxit; for cxiuapk', U-t the two square numbers !«■ 
1 and 9; these added together mak«' 10, and from^ tin’ multi plication of one by 
the otli^T ariscft 9 which luis rtsjt 3 tlial you liave for tJjc roul, jtiid you subtnict 
the lesser iiurnbeT, naniely' the I, fnun half of ten; rliere will remain t for the 
other ruot. 

Here they are firund by uue of the ulxrtTWrittfui ilefiuitioTis: fiamely w"ith u 
nutni^er f;eparute<l into tvro e<]ijjni parts, and into two ptirts, tlie mul 

tipUcMion of Lite part by tl^e greater part, adik^l lu the sijijHri' nuirUxT 

which is thi' diffiTCXice Iwtween the hww»r part atnl iinlf of the entire si’jwHtisd 
immU-r, nil) lie Mpml to the sipiarr of the salii half. Tlu'tefurf we put oguLn 
eren numbers hav ing proportion l)etw>ien them srpian^ inmilxT to .s<(Uiire luim- 
l>ET, and they me 8 and 18 w'hicli liavc proportion as I to 9 whUdi are square 
numbers: nddtsl together they make 26. half of which ia 13; therefore 26 is sepa¬ 
rated into two nneciual parts, namely H and 18, and into two equ^ jviits. namely 
13 aiui 13; thi»refore thi^ multiplication f>f the 8 In,' the 18. aihletl to the srpiarc 
of five, is equid la tju* iuulti[djcar}on of tin* 13 IfsJDS] by it^iclf, But from the 
nmltlphculion of the 8 by the 18 arises 14 I whidi is a square, the root of w'hidi 
is 12, arnl Eronj tlie mnUiplkatiun of tjie five, ojiothiT rcKit, by itself, nrbies 25, 
aJid thus is hiul 169 for wdiicti the root is 13. 
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III ain>lhf‘r \va>% IT la iiifliN-ti iiiHilirrst tlial all stiiiare; iiiiiiilicTs im- (.uitipoiiccl 
of tliL^ suttjfl of m-id nuiiil){?r>i in onlor [2]^ If to 1, wliidt is and is tin- 

EirsI odd iiiitiibiT. is aiidnl !J wtiidi is lliu si'Ccjml tidd iniinbcf. llicn 1 is 
whic h i« fhf Kiuimd square?; if thn tfiird inlrl Jiuiiibrr. iianicdy is addfil tt» ib 

ila^n Ih*^ thiit] sc|tinrt:. ... fl, is |>mdnci;d, and ihiLS from tlia ccmsc'c nliVL 

lutclition of odd nunihnrs in nrtkr wllboiit end aiw tIu' squares. Tliert’fore if 
we liikr sttine inld sciunfe uuiniinr, or two or more tM uuiiibers whidi siiiii to 
ii sc^usiro ninubcr, attei wt' take ifie sum of the riMiminiiig odd nunibi^rs from the 
iiiiil, tlieii undoiihledly we shall haw iwo stitiares which adde-d toj^cthcr make 

a st|iJrtri' number. For eKam|>lt?, W'C fiike lb for a s<|iiare ..tier, and we add 

(o^cthiT all of the odd liutiilicrs from uiiu up lo 17, nmiiely wu multiply 21 by 
iEst'lf, atid !>7ii Ls had fur the Si^romi srpiiire; the rcKit of U is 2Ay ?iud ibe root cpf 
ib is T, atid the sum of the two squares is C2b. the root of which U 25; siinilarly 
if we tw^o or itiore coiisi'ciitive t>dd iiiimiiicrs which sum to ii stjuaie |^^i^^lH=r^ 
tiieii the r<w»( of it will be ime of the sourIu roots: the sum of the remainiug otid 
nmnl^ers from the unit up to the rtsil will lie I tie other. 


(hi thr FiJifhufj itf '/W /Fends H7oc/j //err Sijinirr-fi 2^1. 


Il is suid, ibrn' threi’s miiki’ [>, uiirl foiii' fours uuike^ l(i. and they uddisl 
together niJike 25; beeuuse 2.5 is u number tiadng a rooU namely 5, allot tu r two 
riHits ari“ found so I hat tlie sniii of their wiuarcis make a number which itself has 
,i rcHit, and they are 5 aurl 12^ for ilm 5 intilli|dk^l Ity itsi lf makes 25. and the 
12 multi[>[inl by itself niaki-s I l b aiid the sum of their squares makes a number 
having a root, naniely Ibd; the root is Id; la^xt yon mull.qily the rtKiT of the 25. 
namely the 5, by the 12 just found; there will be W! which you dividi' hy the 12; 
tile qnotient will be ^ S for one of tin' ti^-o rooLs; next you iiinltjply the same 5 
by the oilier roumi 5; there will be 25 that yon similarly divide liy the bJ; The 
cpiolient is pfl whidi is tlie niher mol . The nmhiplkatiou of die 1 by itsidf 
fur exjimple, nudki^ and the mnltlplicatiun of tlic I by itself makes 

addinl together make 25. jes was sought: and tlins you can Hud in 
tiirtnv way’s another iwo jumiTs for which i1h= sum of their S4:|uar<"s make 25; sonic' 
thc\se are ^-1 and =2, ^1 and and aisu ami 


r(7 


fi( 


(}n iht‘ Fimhny cj/ Twv Hoot^ /ar U7oc/; 
VVjc Sum uf Tfif'tr S%piarr.‘i Make 4^ 


Again I tmn*s 1 makt^ Hi, rmd 5 times 5 makes 25: tin's#' sciiian^s addi-d 
tngelher inaki- 11: it is wished that you fimJ twTi other fouls with thi' suu] of 
their scpiart's 11, JiidtH-^l any two numbers are Found for wliielt (lie sum of iheir 
.scpiat'Cs make u uumber having a Tool; and iet ihr'in !><? 3 ancl I for wiitch tiie 
smn of their sc|uarc's make a mmibtT laiving a rcjol.. iiumciy 2 h 5; (lie root of it. 
oamc'lv 5, is multiplifsl by both propejscii roots, lumudy by' the 1 and I he 5; the 
prtshic’ls are 2(1 and 25; next you mulliply llic 2d by the 2d: there will Ix' 1(.H>. 
and you miiitiply the 25 by the 25: rhere will Iw tJ25; these addtNl together make' 
UI25: or you mulri]»].v the 25 by the 11. and there vvill be siiiiihirly 1025. With 
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tticw >\)u will be ftble to find in aiwTlMT two roots beyond tlh- 20 

25 n'likh mAkr 1025; you lifKi tlH'in tliu*^; ytju put tiv* rouUt tlial iiioili- tlie 25^ 
one l>eJow tlie other; 1>rftjre rhej^' you pu,l thfwr thiil mHilr the nri Is nliowti 
here; you will multiply the 3 b>' the 4 tlmt in Ix^fore the 3 and tiuit hi uiie of the 
roots of the 25; and yiMJ multiply llw^ -1 \w the 5 that (pl03j is liefurp it, iiud 
yon wih bA\'e 12 aiwi 20, that >tiii ki'ep ikside. Again >tju will iniUtiply the routs 
ii]>p<>Kite, uamely tlie 3 by tlie 5. ttud the 4 liy the 4; there will be 15 arni 10; 
>*011 add tlH^> togetbrn-; tlwre will 31« ami you mrhtnicc tlu! 12 from the 2t) 
8. and thus you lutve for the two suuglit roots the 31 mid ihe 8: the sum 
of their squares juldod together, iiamely 061 pliLs 64^ nmke 1025; therefore both 
iiutulxTa. namely the 31 nJul tJne 8, are divided by tlie 5, namely iho^' that were 
multiplied ahmv bv the poued roots, tiAnwdv tlie I and tlite 5; the quotlenta wdlJ 
I«i6 aitii |l; tlu* sum of their squan'^T if you will oilrL tlH^m trjgether, wulJ make 
41. Tlierc are indeed other piairs of nxita for which the s^um of their iviUAres ntso 
maJti- t025 that are fuutirl from the ofo'n’sajd 11 ll hiiitid tnuulKTS thuat you mid 
like 12 to (lu^ 20^ aiHl you subtriw l tlu' 15 frmtL the Itl. ami 32 imd 1 rosuh for 
tlie rrxUs; these cjjvideij bj' the 5 yield ^6 aiui ami the sum of their wjuarcs 
again make 41; w^e indeed mn make in many ways llu- same 41 with the Kiitn 
tif wpjareai of two other riundx»i>, namely if we take another two mizidx^rs as 3 
and I Ibr w'hieh the sum of tJie lirpiares niakr another ikumixT having a nwg, 
as 5 am.1 12 whidi make luioilier number having a Ttnit, muiK'lr l(j&, tlie inxil 
of which, namely 13, you do fia you did »bth tbe 5; >tui find :jj^3 and -^5* tlje 
fluui of the wpiair^ of whidi similarly iiuike -11, And thi': precvdirig Hudiligs are 
<ieinonittrHteii gtinnetricaJly in a little Ixjok which 1 c^whjmjmvI on aqwnn'n. 


Oti a Pi'ccr of Xfutmal from ll'/iich fi Certain. A/uu 

to Afdte Linrn ChthA. 


A certain rniui hwl a piece of material that w^na UJtl' rtihiUs king iintl -Ml ciibitH 
wide from which he n'ished to make linen dot tut, each one of whidi liad in length 
12 cubits and whtth 5 cubita. Whence it is sought hirw umuy lincfn cloths cjui be 
made. You will thiuvfore multiply the w'idth of the piece by* its Length, luimely 
ihe 30 by tlie 100; tfieit* will Ik* 'SOhlO tluit you div'Kli'' liy tlie k‘agth tual wnlth 
of the liufii cluthii. iiairndv by Vl>e 5 ami the 12, that is with the quotamt 
w'ill be 50 linen cloths- 


On u Snrrty Box puti of Com, 

A certain roan receives* in ejschange h ifitaiu host full of cum whidi liitH in 
each side, nomidy Ui wkUh. length, and height 16 palms; if truly happened that 
line Ixm viui entirely burnt with Ike; Ik* ciuinot with this biix pay Ixtck the eurti; 
when the depofdior returw* in orrtcr to pay luu'k the nuti to hiin the ttiiin sayrs, 
I ha\^ a Ihvc that has in a singk shie 1 ^lahiis; you take unir ei^rn with It. It 
is sought Ikiw many smaller boxci* of mru iiiUKt in* fiay hiui; you wdl therefore 
roultiply the width of thf* greater bux l>y iIk* kmj^h of it, iiamt4y tlie 16 In' the 
16; there* will he 256 tljat ) 0 D luiiltipLy liy the Inught, muiirly liy tlH* 10; th<‘rt* 
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will \tc 1096 tliBt v'ou diviilt* h>' th<? 6-1 tlint coin.«f from rhe multiplication of 
tttc HMl«fi of th/^ box^ nauiciy tlip 4 tiy th<? 4 by th<> A: the quotient will 
be O'! boxen: or in atiDiher way„ you divide the^ side of tlir gttrater box by the 
side of tlie lesser, namely the Ifi \ys the -1; the quotient will he 4 that you cube: 
there Himilnrly will be 64 boxes, as wc said Iwhae. If however wnw prtairribed 
box has untxiuol jtick*s there is not obstikcle in usiziK the prior rule, because tlie 
width is iDultipliod by the length, and hy tlwf hei^t of the greater box; and you 
must diviile the ywotiuct by tJje wkUh, length, and height of the sniAlkr, 

On a C’w(em fittl o/ H^nfer into h Thrown a Cub€ of Stone- 

There is a cisteni [3] full of water ilubt holds 1000 barrels, and it uf 20 feet 
in width, 24 feet in length, aihl 30 feet in licight. It is smight how much water 
will he diftplnr&i if » stone ciilw having 6 fet'l on lui edge i» cast into the wiiter; 
yxm will [p404] therefore iiii]Iti|jly the width of tlie ciston by it* length, naniely 
tlie 20 b>‘ the 24; then* will be 4S0 tliat >t»u multiply bj' the height, minudy 
by the 'K); there will be fur the vtjiume of the entire cisitmi 14400 rubk ft?et 
that >*ou keep* and ymi muUiidy the w^idth, length* and hc'ight of the stone, 
uaji>ely the 6 by the 6 by the 6; there will lie 216 cubic feet fur the vxdutnv of 
the stoiH^ llierefure proportionally its the 216 ts to the 1-1-100, tlie iu]iid>er of 
baireLs dbpUced will be to tlw? 1000, Thcn'fta’P >t>u multiply llie 216 by llie 
1000: tberf' will lie 216000 wltich >vu divide by the 14400; tlw? quotient will be 
15^ and this niany borrebi of waiter will be diaphiet!*! rTum tlie rlsttim b>‘ tlie 
sturH\ 


On d Cwfrm into HViirh fj J^hroicrn. a CoJwoin, 

Alsu if a cuiuniii tluit is 10 long and Inu in circumference 22 hjel ts tbrciwn 
into tlw idifHiVWTitten cistcTU, llu'ii yn>u do thu,s. You find tlie fibonipwTitten 
I FKMl that IH the mlume in riibir fret nf tlie entire listern; next yuu fmd ijie 
diameter of the column which hy geometry is found thine namely >^1 divide 
the cirrumferpnee of the column, namely the 22, hy 43: the qiiocienl will lie 
7 feet for the diameter: Imlf of ihk. lliat b ^3, vou multiply by lialf of tlie 
riivumfi*iTence* namely b>^ III there will he |3S that bi the area of the cimiUir 
column; this v'ou inultiply liv' tlie length uf the culumUh namely h>' the LO; there 
will Ih* 385 cubk fur tlK^ voltinic of tlH' culuiim; this >011 umltifily b>' tlie 
1000 barrelii; there will be 385000 wliifii vou div'ide by the MlOO; tlie c]iKJlieut 
will lie ^26. and thin many liarrrU uf water are flisplnrtxl frtiiii the riste-rij by 
the nduinn, 

(On a Chtrm into In Thrown a Ctrrniar P^rumid.] 

*'\gain if into tJw luurie cistern a stoue b thrown which lias the fonn of a 
rircular p>Tamid [4|, that is, which has Ium* na tlie foot of 11 round column, arid 
the rouiidnesb inurows akaig with ilie height until it Iwcnnws ikothiiig At tlw 
to^>* and the circuLur Ijaae is 22 fcel, ami tlw height is 18 fret. You find iiuleetl 
tlw' cliametcr of tlw base; that ia* divide the 22 by ^3, arid >'vu will luvvir 
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7 thf haJf of this, uajm’ly ^3, you will [iiukiply lt>' half of tJic 

circujiitvrcturc, iituiicly 11; will tie {Set that is tlu' j'ltea of tlie next 
you finfl the altitude of the pyrauiid: it b* fouurl thus. Vr;rii wiU timUipty the IH 
b>' the 18; tfiere will be 324 fioiu which you subtrad*! the multiplication of Jialf 
thd*^ diameter of the eirrle^ uarrtely hy itself, and the proiluct is |l2; tlkere 
a'ill reijuun ^311 for which thfi root is a little more tiuui j^lT; it will be the 
perpendirulaif nanifrly the heigld, A third part of it^ that is ||!j, you uiiiltiply 
by the ^38: there will tje cut lie foet, umd tiiis uuuiy will 1 h* tlie volume 

of the eiitiit* pyramid, aiwl you multiply by the 1000 barreb* anti divide b\' the 
volume of tlw ri?ttiTU, namely 14400; the ijiiotiiiit mil be | i 15 IjartulM. 

f?n a CtAtent tnio irAicA h Thrown a Stone 
with Both Pyram^dai Pari,^. 

let iu tite Hamc cistern Ije thrown u sti>m^ whirfi has tlie form of a 
spindU' on whh-h women make tlm^adT where there ore two {lyTmnjib (5] similar 
to the ubovewriiten pyramid, niul the rirciimfrTcnee uf either pyramid Li 14 
feet, and in h'n^^th tlie stone L*i 2(> feiu; jou hiid thendfio- tite ^oillml^ the 
pF>THmid» by the abovTwritten ruK nnd you mid them tof(eil»er; there will be 
11124 cubic feet; >ou wilt mtdlipJy it hty the IbOO IjaTTeb, and divide hy the 
M 10(h tlte qwJtieiit wilt be ^^78 barreLn. 

On a CiVtem tnio U'fjirA /* I'Arofert a Rovnd 5p^icrir. 



AUtj if into tlie iihrivi-wTitten iTstern is thnra^u a roijial form whii'li tnw rir- 
ruinferieiice 44 feet, t]K>u >ou find the dinJitelet of it: namely votl divide tfie 44 
bv' ^3: the fjiuitient will be 11 feet fur tla^ dhum^ti't that tou multiply by a sixth 
part iif it, muiiety by ^2; ther^.' will \jo ^2 that you mnltiidy by the M; tluTe 
w'ilJ bo tl37t and this many cubic foot are ctaitaiiK'd fu tin* ubtm'wriTteji form: 
this vou multiply by (ho KXK) barrels, iiihI divide ljy tlw I l ltHi; the 
wiU be and jj-^iOS] this many laurels will bo displacufl frt>m tlw r.istern tw 
throwing in the hirui; we enn throw into the abovewTilten cistoni vnrioua other 
forms of sUJiiea, trian^dar, squiirp, pimta^onal. frmiis of mrmy sire's, or oblique 
forms; we refrain from shim-inj^ tli*‘wi' which ^fetuiwiry i|pK»rea. 

On a TVrungufar CaAmet Pntnied TAfre Afajfera, 

A certain tiiau cimstructed a puloce. and to prutcit hb wt'idth he cunstrueted 
n i,eJdi»et wdlli I HI trimiKk's. side had in heis^ht 3ti ],.uilms, arirl in its hnso 
;Sfi palms, and he fpiw to tlirre masters the [»Aiiitin^ of tlw cabiittr. The first 
of whom jMUDtctl his portkiii. namely u tliml pEirt» iH^nnmA at the top [Kant 
of the cabinet. ««d finLsliiuA Jtl » line [Widlel to llw tuwe of the trianKle; the 
second stnwc to paint his third [>art after the first; ilie third truly [Kunted The 
rwddue. It is souj^ht how' much eiwh [!aintfs:J of tlu’ asefTidinn line of tlw^ triaiiAle 
when it w prupon*i.i ihitt each of thnii ^minted a thin! iMur of the cftljinet [G}* 
Imleed you dcj iitu know the inemmie tjf tin' lioMt in this problem^ rbi' mejiicuTe 
truly of the lutcending Line (riKn lIk* base Up to tire top point ctf the c^bitic^. 
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iLiLiiiely !hi, Is iiiLiliiphcd hy tTselh rlicre w\\\ hv jiikI the rutjt of ii Uiirrl 

pan nf it, Hriindy nf 132, vtui siiijlly strive' ct> liihL It ^'U] hr tin- [Hirtioii ihat 
tlir first paiiils rroiii tlir luji puiiit tu a Icjwrr Siiii^iherly if yot] w]U 

simply takf I hr r^M}l of ^ e>f namely of tlnai yeai will litMi thi' rml point 
i>f the st'tvpiicl inaslcr at rlif Eowor prtint. Ihr ihir*] trnly pbiints the rr^hlne. as 
is ,hIii>wii ill tliv iiirlndc^l Ei^^ure'. Wlirin r it Ls iiiamiri'Kl that of oae ti pari of the 
jklKH'ftt rii t['[i l2.Mi you take liar rtKit; this pjlvrs to you tljr jMiiril ar terriiinns 
of the sainr part tjf the ahovewritteii enhinet from the ptaiii to the 

hwer eiit liiiA. as we [lemoiiKtratiHi aliovr. 

[Crj Thrrr iViirpiEa^r^^J 

I Iktp;' arr tiiiiiibt'is i>r ivhir'h a Inilf of the' first is a thii'pi jppirt of the 

»ece.»]Kl. 4mel: a [unrih part uf tt^r sc'Cuihel is u lifth [lart of the itiiriJ tiiiiitber, iillpl 
■ hr lhri'4' itLiinlH'r-s Jire tanhiplie'il lofrp'lEa'r, namely the first E:by the aiip] 

their proplart iPiiihiplitHi by the thiret iimkes the trifile propluet. Von tirsT tiiai 
ihnH- ttnmbiTS fi^r wlik h half tpf ihi' lirsi is a tiurel part of tIm‘ siTontb aial a 

roiirth part of the seHiiiipl is a fiftit of eIk' third: PLtid titey will fpe 12^ iiiid 15; 

rherefppn' yon put i1 iliat tin' first nmniifT is H. iht' w^conil 12. ajid tin' third 15^ 
anp| yon imittiply rlimi toK^tlier. tmd idsit yfaj arhl tlpein tp*get|ier: tfpeir proihii r 
will bi' 11 Itb iitid thp'ir sum is :15. ^"epn the'nTore! what part tlicesaiLl sum is 
of 1 fbi' aron'SJlief prrppiaet; ivich pari will hv the s{[iiiire of each mpii^IiE iiLJialn'r 
fnaa thp' scpjare ppf its ]>ni nmnlaT- 3'lnTt‘tii're tfie 35 liivifh'p] tpv rln' M 111 is 
rb reron- iln- SH;[i]aiei>r The first S4>nT;lit number is of ih<- square nfw, naim-ly 
ppf til, SlinJlnfly The stpinfe p,pf Ifir» ikM'p>iiii s<.nif;ht iLimiber is eif tin- siinare 
of 12, naiai’iy 1 lb Ami also the sejnare of the third sonmiil timidpar ih ppf 

llie «|ijiare tjf I lie 15, namely of 225: wheiire tiu' 7 awT the 28ii is multiplied 

hy the 111, JbEai by iIm‘ I I I« Etricl by ita' 225, mid I'aeh [iroihiel Is divhleil lay the 
2lSK; jind yim ivill luwe ftir the senaire of the Krsr, immbtT rjl, the rcua of which 
Is tln' lirsi s^Mijihi miitiltp'r: apal fur (he stpiare of the sps’oad mnabi t yon will 
have 13, the rpiol sd tvhiih is thesfiomt numEMr: and for the sfiaareof the thml 
iitituhi'r .Villi W'ill hnVi' ‘^5. Aud it is iiotL'i:! that wln'ii I he ttniiibi-rs jir^' Iwo, 
rfie pnp|sirlioti of i'mh poHi>il iiiLtaber to its I'ori'i'sponiliit^ Siin>;hl tmiiibiT wdt 
Ih' as the proportion Hpf llie proiliiiL't of the powtl Ipj the affdilipin of tlieiii. ami 
I he pni|piirt jiPn is said to Ik' sjm|de. And wdien ftnTe are ilin'i' tinmbers, ihe 
pi'tjilnc'T ill I hi' threi' puseil mmihers is to iJie sriiii of them Jis the SEjiian-iif tau h 
(pf the |MPS('t| iiuiuIkts to the wpifire of its corn'spiPinljn^ [pllki] Si;jtjji4hl mlinber^ 
Atid ill this thi' f pro] port ions of the stiiuirt'S of H, 32, aial 15. luiiiii'ly tile pupiiHii 
mLcnljiTs tip the srpiant^ of I lie sooji'ht miiabcrs, are as I I hi lo 35, naiiiidy Jis 
the [irotlni't of the niuramrs to tlie sum of iheju: inid tins pro]ioTtEoii is saiil to 
|kf> diiiilde, as tln' sipiare arisi>s from tin- ninlrj]>]ieatiiiii of I wo i-ipial nmnbtTs. 
Ami w'hvti TlnTe ar<’ four aimibers. tin* fpt<pportion of the pniilnet i>f the iPfj?ii‘<l 
intinbers I ip t liejir aihjjl mi will he as thi' i'lhpi' of iNirh of I In' ]posi^ 1 iititnlH'rs l u 
its eorn^poiiiling sought minibiT; ami tiu' proponioii is sjiirJ tii be Triple bi-cmisi' 
rhi'cnin'arist's friim rla limit ipliepition nf ihns'lijnal imuilaTs. Atid when there 
an* five tiiimlpers^ tln> p-oporiion of the iKPStnil Jiiiiiilii'rs tip their eorrespoiidihg 
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liougbt numhrrH will l>c qijaclruplt.% ns wu said nbo'h'c. And when t htre ari? six 
nuitibi'i? the proportwn is quintuple^ and tuy forth. 

And Kup|Ki8C vou wish to know whrthtT the rootn of the found aquiir™, 
nnmeLy |L mid art* in turn in the stuij^ht proport ion, n&mtfly they are 
Ha 2 is to 3 t so in the root of to the nxit of j3* and iia 3 is to 5^ so bi the 
root of ^3 to the root of >'ou will therefor** inultiply the |i and the ^3 b>' 
18, the ktist (‘ommon rlenorninator of g and 5, and >i>ii will liavi* 28 ami C3^ 
and the 28 is to the 63 as the square of two is to tin’ squure of tiirec^ that is 
Its 4 is to 9; it is know^n that ihe rocjt <tf |l is to the root of ^3 ns 2 is to 3; 
SJiniWly >*011 hmt the root of ^3 to the root of to be na 4 to nS tlie ^3 is 
to tlte the sqitare of four is to the square of Alsu if wish to know 
whetlier the raiiHipliratkin of the rcmtH of the three found sf[uares arise in the 
ixicreft-sing additioti uf them* then you multiply the |l by the ^3, iitid the resmilt 
>■011 multiply by the there will lie f-^29* thi' root of which b the protluc^t 
of the muUiplkaliofi of tlie routs of tla- three aedd miiuirr^i. Abo in order that 
wu will htt*’e the sum of them, you add the three nuinliers found Eibnw in the 
Sought proportions, namely flM‘ 8> 12, and 15; there will Iw 35, nnd yon take 
the square of the first nuinlwr, namely 64, and tiie square of .IS, lutnieLy 1225* 
hecanae this proportiofi, the square uf the first jiomhI numher to the square uf 
tlie vuin uf the three pcjsed numbers, b as the first found squan* to tlie square 
uf the sum of tlie roots of ilie three fuuiKi tiuinlx^rs, that is its tlK'^ (el Ls to tlie 
1225, ao b the |l to the liquaie uf the sum of the thm^ abut'ettietttioned roots. 
Therefore the 122S b juultiplie^l IjJ' tbi^ luid the product is divided by the 
61, aiul you find similarJy J^29 fuf the sqmure of the sum of tlw thnie aforesaid 
roots; wx' can propose many varietti^ uf SLitiilar problems iu tliree iiumberH^ or 
in many muiihers, foikiwiiig that wkidi we ilid ah^jve in tlie probleiits with two 
iiuinbf.'rs liecause all solutions of them that are stated, asn he dearly foiiml- 

Hrrr. Purf Thrrr *m the Solution of Certain Problrms 

According io fhr jUathvd of Algebra and Aimuchabaia^ 

Namelg Proportion and iir.ftoration. |TJ 

1ji the minpositiun of algebra and alniurhabaU three prupertiea that are 
in lUiy numhers ore com^klered; they are roots, squares, and sujipk' tiuiulK^rs. 

Mfuuneht [8| ThtTefore when any nuinlH<r Ls multiplied by itself the resulting nuntfofr is a 
square, aisl the number uiidtiplied b a root.. When 3 b multjpli<nl Ijy its<.4f, 
tlieii 0 results. Indeeil (lie 3 is the tTXit of 9, and the Ll is the sipiarr of the 
three. .'\nd when a number b not liad with respect to a isquaje ur a root, then 
it b called a Himple numberij iiHHfoVer in the tKthltlons of pitiblems tlH're are jux 
UKKies of which three are simple, and thrw* an* <‘Oitipositc (9], Tlw lirtft mode is 
indeed [p^M>7] when the stpmre whiih is raileil naisus [Ul] is cfiual to n nuintsT 
id routs. The sec-mul b when the oauiiiK Ls equal to a number; the third b when 
the root bt rtpiai to a mmdR*r. U hen in a problem ilie census is found, or 
of one cenhOLS, Lx^ual to u iiiimtier of rfjots or a number, tJu^y must lie rcslmvd 
by til vision by tlie iiumiKT of wiisus to an t^quaiion eontainiuK pist one cenhus. 
Kut exwn|>le, when twp tsaisus are w^ual to X tootk, then yirti ilivide The nninlHT 
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qI' rootji h>' the niJ}]ll>nr nf the cicilhiih, iiAJiioly the 10 i)>' the 2: the quotient wilt 
l>e B rooUi that are iHiiihl to one ceiiisuFi, that la the root of the census is 5, and 
the census is 25« because hewewr itiauv roots are equal to the census, as many 
units are equal to the root of the cetksus. Also if three tx^sus are eqimJ to 12 
roots, then a thirri part of three renniis is ocpial to a third part nf the 12 rootHt 
that is, one census is equal to four roota. ITiereforc tlic root of the census is 
4, and the census is 16- Sttnllarly when ^3 teuaus are efiiial to 31 roots, then 
>t)u divide the 21 by rhe ^3. an<i >t>ii find that one census is equal to 6 root^. 
.And if k nf fjjie r^nstis Ls equal to 1 ro<as. ttren you divUle the 6 by the that 
is. jTJu a-iU multiply t 1m? 5 by the 2 that is under the fraetjon line, and you 
divide by the 1 that is aben-e tire fraction line: the quotient is 1(1- Therefore one 
ceikSUs is equal to 16 mots. And if ^ of dim? census are tqual to mots, then tlie 
census is equal to 12 roots because tlie d divided by tla^ | yields 12: all of this 
is iindefstood when the number of census is greater or lefis than one ajid equal 
to ^onte ntitiilK?r. But iu order to have this be ck'arii''rf 5 eetuius are put equal to 
4-5 denari; you tlM'ndore divide die -15 by the 5 yHiding 6 denari which are etjual 
to the rensuft; that is. tiie ccnmis is 9. ajirl the root of it is 3. Similarly when 
|4 oeusus art' ct|iial to 26 ileiuiri. then vtiu divide the 26 ha' the ^4. naiuely 
78 brt' 13; tlic quotient will be 6 a'hkb is isiual to one census, 'rherefore the 
root of it u A surd, ns it ia the toot of a non-Aqintre mirnber. And when ^ of 
one census are equal to 12 denari, then llie ceni^us will he etjual to IG denari^ 
because tla* 12 diHdcd by the iiaiiiely 48 by 3. jTeltils 16- Therefore the root 
of the retiaiis is 4. \'uu o{>rrHte sluiilarly w hen rLM^lJs irir parts of one ruot ore 
ctpial to a nntnlter; Itnwv^’t'r this sliowii, vti' shall dniKaistrate the mnaining 
three compDHite mode*- IndrMsl the first mode is when the census plus roots are 
equal to a niiinlHr. The second is when roots plus a numlMT are Miual to ceiuius; 
the third niode is w’hen the n^nsits plus a number is equal to mots. \Vheu in 
a prublein the number of census is greater or tei»i than otie. and it is nddeti to 
roots plus a niiiiibert then all Krr+ retliired to an equation with fjne census. For 
example, twrj ctuisus phis tea itKits «re equal to 30 denari. Therefore one census 
plus 5 rfxjts is tMptHl to 15 denari; fllso in the san^e mode, if three census plus 
12 roota are ^ipjai to 'W rlenari. tJicn you rii\idR all of them by' the iiuinbeT of 
census, namely by' the 3, yieldirig om? ceiu^us plus four roots that is ecjual to 13 
denari- ALw if 15 mots filus 66 deruu-i are found erjital to 5 ceimiis, then you 
divide ail of tlieni by' the iiiiinber of cetitim. aaniely by the 5. iUid you find that 
one census Ls t^ual to three roots plus 12 denari Also if | of one etmsus plus 
lU roots are fHiUfd to 2b deiuiri. then y'r^u divide all of them hy' the unniejy 
you will luultipLy the 16 reacts aiirl the 2Q denari by^ the 5; the products will 
be &t) r(K>ts ))hjs UN^ ^kiutri, anrl ytaj divide by the 4. and thus yxni hud that 
one ceiis\is plus !^12 resits is equal to 25 deuari, and thus yxiu uadcTKtnnd liar 
similar problems. Ami if ymi will wish to opi'mlc on all of tliewr. aihi you will 
wish to find a numl.>er of cx^i^sus plus given roots equal to a given uutiiber, tla n 
ynu do thus; you take tlie scpiarc of half tif tJie nuiiila^r of roots, aud you add it 
to the givvn tumiber, lUirl fT tfuii viiilcli will result you tjikc the rexit; from this 
you subtrih't half the immfa'r of roots, juid that which will remain will be tlie 
root of the census. For example, the census plus ten roots is equal to 
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39. Tiii^rrRirr half of tlit.’ iiuiiiIkm n:K>t^ Ls T); (.lijs teiMltlpIk^l l>y itsf'ir 
23 wliirh to thr 39 makos [p-lOHj (VI; th^> foot of it in H; if lailf uf tlu" 

iiMriibpr of rools^ iiaiiipjy 5, Is -SuljtnttUrf.Hl fruiii t ilt: 8, ih^ii llit-rti will roiiirtin A 
for [Ilf root of ihf soiij^lit ronsii.s, Tlifrf4or(‘ tlio rmHUS in 9, aiiti the ten fools 
n^re. tlK-' pLiii? the ten roots is equiiJ to 39. I shall iiimui^f 

to show how this rule Wi^rks using two hgnres; indfisl a scpenre .oW. is [nkeii 
having each side greatc^r than 3 eubits^ ajiH the point .c. is taken on the side 
jih., the jHiiiit till the side .mt, tlie pidiit ./>. on the side J«-.. and the point 
Ji. on the side .rd.; and let enrh Iinr srginent ,, .Cfl., .eh., niid .df. be 5 cubits, 
find coiiinx’t the line seginenttj A'k. anii ./j/.; and lirtaiise the n^-taiigle .«f\ is 
a scpiare the line seRitienl .da, wilJ la- equal to the line segnunit dm.] aiiri i.vhfn 
etjuals lire subtracted fioiii ispials, then thow' ttdxich reiiiaTii an’ ei|iial; therefore 
if frotn .do. is sulitraeLeil ,df.^ and from Mfi- ih subtraeterl .ht'., Iioraiise each is 
5, the line jwgiiient .ce. will remain cqiiiil to the line segment but the hue 

sirgineiit .ac, is equal to ihe linr sf^nient .ft... as the line segtneiit ,/f/. is equal 

to the line st'ginerit .fih.] indeed the line sf’Kineiil .jg, is equal to the line segiueiit 
and for the same reason the line segment is tViernfon' equal to the line 

si’gment Eis the line segment .€h. is equal to the line segment .nd., jind the 

Unf sfigineiil rift, is itfiml to lliv line segiueiiE ./d.; Iherehife the retHnugles 
and .gfi- are sijuart^t I sluiil iherefure pul. for the sought census the square .ef. 
wdiii'h luis iJiiknowii .siilc?; the riHit of tiie {ensiis is each of t]ie line segments .ei. 
and .'ij.t but the line scpgiiu'iil .t-i. [ladtijiliisj by the line segiuenT .ig. is the area 
of the rectangle da., that js the five rools of the a.msuH and siniihirly the 
{irea of tlie ns’tangle ,id. ronstitute.s Tj roots of the census ,f /.; but the census 
plus Kl roots is et|iin| t.o 39 ilcnari; (herefort' the aforesaid three iireiw .e/., .hL, 
and Ad. icji.iil 39; theR'fore if 23 is mMed to it. namely t.hestpiare .gh.^ each side 
of which Ls r>, then 01 is hud for the entire •u|iiarr' the root of this, namely 

8, is I he length [sf each side i.d the siiUiirc; therefore if llu" hue si^gmeiit is 
suhtrarted fr<iim the line segment Jhm.^ UiUiady I lie 5 from the 8. tlieii there wdl) 
remain 3 for I he line st'gijietit ,( ^t4 ihcrefore the root of the souglii ixaisus is 3. 
itiid the census is 9; t.his lulilisj to ten i>f its nxits iiiakt^ 39^ ils must he. 

Ill xinother wav, let the sougJil census be sipiEirc .i h, juui to the side ,dc. is 
rtildiil ten rxioLs of it. naiiiely the iu’cei of the* rts tanglc .dh.\ each of tiie sides 
.he. and Jd. la Lth and the line Krgnieiit die. is sopuratetl into two equal parts 
by I he point d.; and the censu.H .zd. plus its 1(1 iimUs .dft. h equal to 39 flenari; 
thi.Tefore the arcji of tin’ cnt.irt‘ rectangle .zL is 39, and this area is the priHliict 
tif . 12 . and .h2.\ IndiH'd (h<‘ litie si'gmenl .zi. lii (xpnd to tlu* line segment .zt.. 
I>fi fULse the rectangle a /, is a sijiiaii*; therefore frt>m .zt\ limes .zk. results 39: 
io thi.H is ixddcd the si;mu'e of the litie segment .r/., which is 25; for tiie >Kpiare 
of tlie liiif segiiieiU Jz. is had (il; tlienfhire the rmit of the hi. tiatnely 8, is the 
line segment di.; fram this is siihlraeled the line segiiicut .t* , that Is .3; there 
will mmdu 3 for the hue st'gment therefore The rmit of the census .f h is 3, 
jind the ceii-siis is 9, tis wv.‘ founrl by tJie oilier mode. 

And wlietj it will end in thesolul ion of some problem that the eeiisigi js eqmd 
to a iitiinbtT of roots piu.H Ji nnmber, thcai ymi aild the .sfiiiiire of iialf the niimlxpr 
of rooUs io the niiiJiber; and lothe nsd of that wdiii'ii will result you Eidd half the 
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number uf roots, and >t>ii wiiL haw the root df the iuught eeuKua. For exfunple^ 
let tb(‘ eeru^UA be eqmd to ten ruoL^i plus 3Q deiiorii^ I sbidi indeed add the Miuuie 
of ludf the number of roots, ruiniely 25, to the 39 ; there will be fri’ the root of 
it, iLHjriely 8 , you add to ilie 5, namely hiUf of the number of roots, ykddttig 13 
for th<^ root of the sought rensns: therefore the certsus ts L&9. And if you wish 
to know how' this rule works, then yoa take the stiuare .aird. |p40ftl with eneb 
side of ii greater than lU, amt you ixitisttuet the line tegment ^ef, so that eaeh 
line segment ,ec, and ./d. is 10 ; and [et tCC. be separated iutn two equal parts by 
the point . 5 ,; ajirf let the iKiught censua be the square ,bd.\ therefore ten roots 

will be the area as it is t)>e line segment .rc. tims the line segment .e/, 1 * - 

w'hieh is e<iu-al to the root of t])e census that Is the Line segment and eat^h of 1 
the line segments .ee, and ./d. is lU; therefore there will remain 39 for tlw area 
.fb. that results from the multiplication of ./r. by rCb.: but «/r. in t^ual to the 

Line segment .bc.\ therefore frmii .bt\ times .be. 39; if to this is aiMed the_ 

square of the line segment then 6-1 results for the square of thc» liiw segment # 

.frfj,; to llte root of this is mldecl ilw line segment namely 5. yielding 13 for 
the line segment .be., that is the root of the sought retiaus; tbiTefafe thecensm^ is 
1C9. Anti w'heii it will ocnir that the cenami plus a number will equal a number 
of roots, then ^'ou kiuiw that yotl can operate whenever tlie nilmiK'r is equal to 
ur less tJian the square of half the nuinlxT of rootst if it is equal, then half of the 
iiuinlM^r of roots is IiewI for the root of the rensiis, and if the mimher w'hich writh 
the cviLsus is equal to the mimljer of roots Ls less than the square of half of the 
number of roots, then yon subtract the number from the sciuare, and that which 
will remain >*011 subtract from half the nutiibi'r of roots^; and if that which W‘il] 
remain will not be t|ie rout of the sought ce?ii 5US, then you add that winch you 
subtracted to the niimher from which viiu liiiUtmcted, and ,vdij will ha\i*e the rool 
uf the smight census. For example, let the ceitsus plus 40 be equal to 14 roots; 
indeed half of the number of roots is 7; frr>m the square of this, namely 49, 
subtract the 49 leaving 9; the root of it, which is 3, tou subtract from half the 
tiujnbiT of roots, namely 7; there will remain 4 for the root of the sought census: 
the census is 1C which fulded to the 40 makes that is 11 roots <if tlic same 
census, as the root of 16 mnlliplied by the 14 \irldii 56; or >Ttu add the root of 9 
to the 7; there will Im* ID far the rm>t uf the sought (umans, an(t thus the ceu-Hus 
will be 100 W'hich added to the 111 makes i-lll that is 14 roots of 100, os the 
multiplication of the root of UHl by the 14 yiehJs 14D, and as this problem is ni;»t 
fiolwJ will* subtractioiii, it thus is withi>iit doubt solved with addition. And if 
yon wish to naderstand how this nile prncersis, then let the line Fiegment .(tb, be 
14, and I shall separate it into tw-u 14 :^ 1,140 juirts wdth the jioiiit mid into two 
uinsiuaJ jiartH w'ith the [mint .d., anrl I shall ■ctmstruct oiw of the uriiH|unl 
portions A square: a stpiare ,dz. is bnik hnq over the lesser portion, that is .dh., 
and tJC. is extendwl to the [unnt ,j„ ancl let the Um: segment he er|ual to 
the line segment ab,^ and the line segment ju- is connected. And because the 
line segment .zb. is the rtait nf tlw census .d;., and the Ijjw si^gmeni ,ah. Is 14, 
the entire area .or, will be 14 routs uf the census .d^., and because the census 
plus 40 b equal to 14 roots, the urea .oc. will be 40; this rc^uJtfj From .rd. titne^ 

.da., that .M. tiiiH'n .da.\ if tin* square uf tlie line segment .d^. is arJded to 
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thv. 10. then VJ lt» luul, neiDtelv the ^icjiiare of the Line iseRiiicut .gb.i therefore the 
square of the hue ^^egiueut .dg, hi 9; tLie root of it, uuuieLy Ih the ljue segment 
*gd.[ if to it is added the Line segment ^gn.j then tiiere wlLL t>e 10 fur tJie entire 
line aegnHuit ,ad.^ and if .gd. ia suhtrneted fmul .flb t then t jiere wiLL remain 4 
for the line segment .dh. which in the rout of tlie .d 2 . 

And if to the line segment .ad. be adjoined tLie census as is shonn in 
this other figure^ then there will reiiiain 10 for the area Air., tLial resnlts froiii 
Jd. times .db., that is fruiu .ad, titnes .dh.; luul if the 40 is subtrar ieil from the 
sqiuvre of tin' line segment .a^r-i then there will remain 9: the miot of it, niuiwly 3. 
is the hoe ;#iginent tLiereforc .ad. is 10 ; therefore the root of the retimjs mL 
\a IOt And tike cetisus is LOO, as we said Lxdore. Mureovt^ with these six rules the 
solutions to an inhnite number vif problems can be found; hut thnw^ who w'ish 
to fH^ocecd b>' chb method must know th&t nrhich wc said aLioiit muhipLication, 
division, i^ubtraetion, and additbn of roots and biiiuinuils, as wdl as a^Kitomcs; 
these oornpkrteJy Lmoravn. certain problems on these are profaised, [p4ll>] 


i/err End.n t/ir /ntixidurtmii to Aigr.hra und .ibnicr/iabafa. 
Herr Bfgtn thr PrabtcTfi^ an ALpefcnj and .-LLmuchuibafa. 


If .TOij wisLi to wpanit<‘ 10 hiin tiurts so iLiai their priulmi nmkt^j one 
fourtli (jf tlip greater part miiltipUed liy rioelf. tluui tTiu put for the greater pjirt 
tlie root tlmt you will call the thing: there will reiiiiiin for tLie smaller pFul LO 
minus the thing, jwid It* muhiplied by the thing* yielrb 111 things minus the 
census: and ILh.* multi]pliratkni of tiie thiitg Iw itself yielib (he remus. iHSi^ause 
wlwm the root v» mulliplied by ifjself the sijuare of tite toot result-s; therefore 
ten things nilniis the eenHus Are efjiial to a fourth ]iArt of the eem^'iis. Thfrufore 
iJh* quadruple of it will l>e equal to one census: therefore j-ou multiply tlie 10 
thing!) ndnus tJie census Ijy 4 peUling 40 roots minus 1 census I hat ari' equal 
to the census. Therefore you restore the -1 censub to Ixith parts; iLiere will lie 5 
ceiisiLS W'hieh are etiunl to 40 roots. Therefore you divide the 40 roots by tlie 5; 
the quotient will be 8 roots which are equal to tire ceiums; therr^fore the portion 
for which ^xiti posed the thing b 8; this subtrarted from 1(1 2 that is (he 

txber portion, and tliuH lliis probliun is umler one of (he six riilps, nmiiely the 
one in w'hicfi the census is equiil to a nuniber of roots; to thL'i we aIs<,> reduce the 
one in which 1 separatetJ 10 into two ]>arts, and for which 1 mnitiplietl <pne jxirt 
by iLk? other, and L divndeil the STtunre of one portion hy that which resultedt 
And it yielded J1; >t>u again put the thing for one portion; tliere will remain lU 
minus tlie (Jung for the other, and you limitiply the thing by tlte 10 minus the 
thing yielding 10 things minus liw census. And yon multiply the thing Inf itself 
yielding the census which you divide by' the 10 things minus the cenHus: it is 
done thus: yon know that from the division results ^l; therffore if you imiltiply 
the [[ijutient hy tike divisur the dividend dutiiT>er certAitdy rcMtIts, iiitnivly the 
ceuKus; you tliercfore multiply the 111 things tninus the ceiLsus liy the ^1; tlA* 
quotient will l>e l.^ things minus one hiaI one half ctuiNus that are rqual tu the 



15- Here E^egins Chapter Fifteeti 559 


retUiUM. ^bu tberefoTf n*!iture the j 1 tvriint^t to both pwtH, and ibere will be ^1 
ccii4'U« whirf) are equal to 15 rcKitK. Therefore ynn divide the 15 rwjts hj’ tht‘ ^ 1; 
the quotient will be 6 ruutu that itre eqiutl to the eetism: tlierefore the c^niciifi 

Had the root- ttatmdy G, bi arn^ of the two Moreover the ot her will 

be d- 

Abo ] ^parated 10 into two pArta„ and 1 multiplied uiie of them b>' 
ojul that wdiieh rebuUed 1 miiltip!ie<l by ^ 2 , and that whidi refililied wfisa 100, 
(loonely the square of 10; you do H thufi; you put tlie thing for the portion that 
you multiply by itaelf yielding the renKits. and mu multiply b>' the ^2 yieldiiig 
|2 cemnui wiikrh atv equal to IOUl and y^ni divide the 190 by the ^2 yielding dGr 
which is n^ual to tlhc censunr therefore the root of it tliat b 6 b one of the two 
portioiu, and thus this problem w uiwter the nemiKl rule in which the ceusus is 
equal to a number, 

ALSO 1 fieparatcd 10 Into two wwJ I divideii tiie greater of them by tlie 
k?;»er, and that w^hidi resulted was ytiu do thus: you put the thing for one of 
the aboviifwritten purtioiiN. Tlierefore the other will be 10 tuLiia^ the tlimg, njifil 
\iHj di^ndc the 10 minus the thing W the thing, and from thb dtviKkiu n^iiits 
j|2: you multiply the diviMir hy the |2 aral tln^ proJurt b equal to 10 tninus tlit* 
thing; you thereff^iwld the thing to Imth parts, iuid ibere will be ^5' thingps that 
ure equal to Hh you tlierefbre divble the UH by the number of things, uuntely the 
j3, yielding one thing w|uh 1 to tlmv denari. Then'fort* one of the aJimv^Titten 
portions is 3; it subtracted from the 10 7 for the other portion, and thus 

this profjU-m is rcdiiceil to iIht third rule wlicn* roots are etiual to a iminl>er, 

1 sepitnatssi 12 into tw'tj |iarts, anti 1 tiiultiplieti one of them hy 27, anti that 
which resulted was equal to the stiutiri' td the otlier purt^ yvu do it thus; you put 
the thing for one fiart; then* will remain 12 minus (he thing fur (he other; this 
mulllptied b>' the 27 makps 22-1 minus 27 thingji. and you multiply the thing by 
the thing, luutKdy the first jMin by itsi‘lf. yirickling the census w'hich b eqiud tu 
324 denari minus 27 thinipc tbesf* things are nddcff to both parts [fielding the 
census plus the 27 things tliat are equal to 324 denari, iukI thus this pndjlein is 
reduced to one of the three rompoeUe (p411] rules, namely to tliat in which the 
census plus a nuiiitier of rfK>ta is rvpud to n iiumber. ^\'hriire in order to proce^^l 
arcordiiig to tht* rule you multiply tin.* ^ 13. mutiety half of the uumiier of roots, 
by itself; there will be Jlfl2 that you jnld to the 324; there will be |5dG, the 
root iA w'hich you fiiid thus; >tou make fourths of it: there will be 2025; you 
find the root of this, ami it will bt' 45* which jtou di%idt; brt,’ the root of tlw I 
that is umltT the fmrtion, tuiimdy In' 2; the quotient will hr ^22 fnaii which 
vou subtract luilf of rhi' numlHt of roots: there will remain 9 for tlie root i>f tiie 
census that is one part; the dUference laptween this and the 12, namely 3, is tJie 
secriiKl part. 

1 multipliciri ^ of one nundter plus iHie by' ^ of the same iiuml>pr phis one, 
and 73 results; yiui put the thing fi?r the iiuniher; therefore y^m whih to multiply 
^ of the thing pfu.s one | of tht' thing plus one: you multiply the j thing by* 
the ^ thing yiehling one Imlf ceiiHiis, and you multiply raw by cnie making I, and 
one hy the ^ thing, and oiK' Ijy ibe | thing, yiekliufi one thing plus ^ thing, 
tuul ihiiH frcHii tlie multipliraluitui bt harl utK* half cKUSiis plus thing pluH one 
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ckuaro thui » pcjujiI to 73 ilcnarii; you llicrofort’ enjlitritct oiu? ik^nuro fruiii both 
parts: thi^rt' ^ill rpinaizi out? half ctuisiis plus thing tlmt is equal tu 72 ch'iuiri; 
therefore you iiiaije the numlwr of r-fiism miegrul. aiwi >xm will Unw the reuauii 
plus 12 ihingH that js cqutd to M-l: thmibrc you halvt* the iiuzii1x':t of the 
quotient is II which you iriiilti]v]y hy itself rich ling “2 that ytnu jukl to tlie 
144: tlifure will be the root of which you find in llte tleinoiiLStraled order, 

iininely tou iriuUiply llte US hy ttie 144. and you luld the 1; there will be 2K'I>25 
one hiiodrttj fortv-fourths: the root of this number s'oii tlivide In' 12, nuiiudv tlu- 
root of the I hl that is under the frortion: and yxiu will haw ^12 for ihc sought 
root: froni this you sublrart half of the iiiimber of nxjt.H, namely — 1; there W'ill 
remain ^10 for the sought number: if 1 b ailderl Ui | (if it. tl^en n^ulta, and 
also if one is iuidcsl to | of it, tlwn 9 results, ajiil as it w^is pn>]>i.iHed, from the 

mciUiplierl by the 9 mri.n.'s 73. 

I sepHTntevl JO into two parts, and I added together the stiuoTCS of them, Eind 
162 rest I lied: vxjij therefore put the thing for the first piirt, mid you luultiply it 
In^ itself yielrling census. Siinilarly you multiply tire wcrmrl pnjt hy itarlf. that 
us 19 ininuN the thing; that multlplicAtkm you do tlubi: from the 19 timt^ the 10 
re^iuUtf 190, mid frcjiii tlio minus thing tiines the minus tiuug ru^tults plus eeitsiis, 
and from tla^ Ml tw'in^ miiltipUe<l hy the minus thing results minus 29 things, 
and thiui for the multiplicatioTi of thi^ 19 iii.inu.H the thing In' itselT is had lUO plut^ 
tlie ceusius minius 20 things: anil if the mtuare fd ilii‘ first [jart is addeil, uatiiely 
the emsus, then there will be 109 |ilus two ceiusns ruimus twenty things that Ls 
Kiual to ^62 deunri: .von therefor#^ ivhl twenty thingH to initli piirtii; there will 
be inn plus two census that is t'quat to 20 thiikgs plus |62 deimri; you thereh^ce 
subtract tlie ^62 from both parts; there w'iJJ reiUiiiid two ceinuis plus 137 denari 
that are ecpia) to 20 roota. and thus this problem is under the tJiird ctiinfHksitc 
rule in which the census plus a iiuinber is equal to a number of rotits: ihtTefore 
in order to iriiitute tlie rule you div ide the uuud>er and the numbt'r of tools by' 
the iiujubeT id ei'nsns. nAiurly 2; that Ls yon halve tlsun. and it resnhs that I lie 
census plus | Iti ffoiiari is equal lo 10 roots; lla-refore half of the minibcr of rtxits 
m 5 whicJi you nmUiply hy itself; there will l>e 25 from w7iich yxm snbtiM't tlw- 
|lJS: there remaina |fi: ilie root of this, nnimdy you subtract from hiUf of 
iJk' inirnl>er of mots, namely 5; them teLruuns ^2 that is one of the aforesaid 
IMUts: the' difFeteiuv between it and tla/ lU leaves j7 tiiat is ibe second fwirt . 

Ami if the square of tlie lesser part is subtracted from the gmat4rr {uirt, then 
59 rciiuiins: you do thus: the Mpinru of the first parr, munely the census, you 
jiubtrnct from llw? stptarc' of the other part, luiuiety from the 109 plus the ct'nsus 
minus twvnty things; tlu*nr will mmain KKI minus 29 things that Ls ispinl to 50; 
iJM'Tcfore you mid the 29 tilings to both parts, and you take away the 50 from 
enrli, hikI there will remain twenty things that are tspjal to 59; therefore you 
divhle the 50 liy tlu^ 20 yielding |2 fur the k'sser portion. I indtss:! multiplini a 
thiTfi ;iarl of one iiumber by [p^irij a founfi part of it, aiel tlKite residteiJ from 
the uiultiplkatkin the shune tiuiiilxT plus 24 denari; you put the thing for llte 
mruiber, atai you multi|>iy ^ thing hy one fmirth of it ykddirig censiLS that 
is cijuid to the tldiig phis 24 deimri. \i>ti tlH^refore nuike the nuinber of census 
iniegral, namely you multiply all of tin* them by 12, and then- results the ci'nsiis 
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which b l^luaJ to thingct phw 2/i8 deincri; you therefore multiply iho 6 

th^t b hftlf of the iiumher of rooti^ tiy ittielf; there will 36 that >>00 odd to 
the 2^: tlierc? will l>c h 121: to the root of it you add liolf of the Dumber of roota; 
there will be 24 that ia the root of tlie eeuaiLtt therefore the sought imtnlMrr bt 
24, luid thtiii thb problem b reduce to the liecotid of the tliree composite rules 
IH vrhich t he I'enaiiH ht equal to a oumlurT of rootn plua^ a number. 

I separateil 10 into two parts, and I divided the first part by the other^ and 1 
dtvidinl the socothl pari by tlie first, and llie siuu of the quoLieiLts vimn |3. In this 
prohtein some things must i>e first said aitd demonstrated: therefore let the hrst 
of the paxtH be .o., and tine second be and .fr. is divided by .a, yielding ,d,t 
and .a. is dividiHi by ,6, yieiding ,^4 therefore the sum of the two quotients 
is |3^ ajid iHH'sijse Tvhen .n. b dividf?d li>' .t* there results .g., if ^g. i» nmUiplicsi 
by .6., then .11. resullM; and if thiit ia midtipLied by .□.» then the square of the 
iiiii]ii>er .a. results; luid w)>eii .b. b divided in' .a.^ th&te .d.\ therefore if 

.d. is multiplied by ilien .b. risnilts, and if tbia is miiitipLied by .b,, then the 
SC]wire of the numt^er .b, resfiiJts; therefore from .n. times .d. times .b. plus .b. 
times .g. limes -n.^ that is .a. times M. times .g. plus .tf.^ nauiely .gd^f namely 
^3, mfoUs the sum of the squares of the iiumliers .a. niul .b.* this detnoiiatrattsl^ 
if tlu^ thing Ls the first part .ft., then there will retnain tl^ 1(1 minus the thing 
for 4Uid .0. is miiltiidied by itself lielding the I'vusus: and .h- ia inuitipiUsL 
by itsc4f yield ing 100 plus censtis mini us twenty rewts; there aill be 100 plus two 
census minus 20 root.s for the sum of the sqimres of the two numbers *u, and 
that is equal to the multiplicAtign of .a. by -b. tlmea tlie ^3; tlterefqrt^ is 
tnukiplied by .b.,. n^uoeiy the thing hy the 111 minua I lie thing; there will be 10 
thingb minus IIk* tenaua wlddi wii multiply by the there will be j33 things 
tninuK ^3 renaus that are i^pial to UX) denurt plus tieo cenxus miims tiicctity 
tilings; >1011 therefore add to lioth jiarts the 20 things and the |3 census, and 
TOU will hnw 100 plus ^5 census that is «|ual lo |53 things, and you divide all 
of them by the niimlkrr of rnisust namely the |5, and there results ccusus plus 
116 denari that us I'fjual to 10 roots; you therefore hal^e the immlier of roots, 
arid yon nmltiply it hy it^df: thifCV^ wdll be 25 IrtHn w'hirJi you subtract the f 16t 
there remains ^6 1.0 the root uf which you add half of the number of roots.^ and 
ixju will hall? for liie gteaicr portiont therefore the lesser porlioti will be |2, 
Again 1 separated 10 into jhirts, uad I muJtipLied one of tliem bi' 6, jmd that 
wliich rt.'^ultC'd I divided In' rlK‘ otlier part, and n third of this llmt resulted I 
added to ihcr product of iIh' first piirt hy G, and the total that was oonatnictcii 
was 39; you mdi^ put the thing for the Krat port, and you multiply il by the 
6, and 6 things result: this jixju imisi tiivide by the second part, namely 111 
minus the thing, and a thinl iwt of that which resufts must be added to the 0 
things in order that yrni have the 39: thi*ri'fort? you take a thinJ of tlie 6 things; it 
will br TWO tbings that you divjfle Ijy the 10 minus the thing yielding that which 
must lie addisl to the ti things in ortler to yield thti 39; cherefure that which 
rtvults froiu the division of tlietwo tilings by the 10 minus t]ie thing b» 39 iidnUB 6 
thiiiji^; ihetefon^ if iiau mulliply the divisor Iw the quotient, then cettainly thcri.' 
results the dividend nuinlK^r, nAiiidy tlK‘ tu\j things: you tberofori' luuJtiply the 
10 iniiius Khi' thing by the 30 iiiinus the 6 things, and there result 3911 denari 
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ptuif 6 rFn&iK nLinuH ^ thhT are i^|ueiL to twi> thitig^; yvm therofcin^ fu^d 

iIk^ 99 thiii^ to lK>th port.*); chtTP will bo six coumil-i plu» 3!M) iloUH^ri tluit axe 
rquttl to lUl thing!!; juti divide them all b>- tin- immljer of renitiis. iv«iit*ly 7. 
yielding the ceruHU plus ti.5 detuiri I'qUAl tu |l6 ^hiiigs; thf^efore yuu sijbtriurt 
the 6r> front the squtire of half of tlbe tiuiiiLier of routs, [p‘il3] and of that whirb 
«in remain you tnke the roti< wiiieh nill Im: ^2 ; this you sitbtroot Einum hnlf 
of tlu« niintl>er of roots, itnmely ^8; there nrlll reniain 5 thiit ts the root of the 
oi'ntnis: therefore the root of the linisus^ tuitnely the G, k one of tite i:«^j fKirtiotiH,. 
HiiiJ if it it) uiuUipIk'd by G. then tlietr results 30 which divided by the st^'c^nd 
fMirt yielcis 9; if a thin! of it b* Rfldeil to the 30+ ivrlttinly the 39 rt'siilts, an was 
proposed. 

1 itis'^ided GO by a number of iiuMt. and eoc'h itad an nmuinii. njul 1 addetl 
taxi ttiore men, and 1 divided ilte GO by all of thetii. atiil tln're resnketl for CHch 
1^2 dmari than that which resulted first; let I hr number of the hrst men 
be the line segment .o6., imd eri'Ct ii|x>fi it a semud line m^tnent tig, at right 
iLitgies making a rectangle which contains each of the nforewritten GO denarii 
ntul extend the line si^uent .gd. ifpial tuid i^Kiridlel tu tlw^ line segment iiihI 
c'uiiiux't tihe liiw segment .da.; ihert^fore the area of tlio rectangle .abgd, will lie 
the GO that mfiiltN from tlie niiUtiplicHtion of .tib. by next >tki extend tlir 
line !ipgnieut ^tb. u> the point ,r., and let .Ar. Iw 2. namely llw^ niiiiibt'T of lulded 
men, and mark on tlje aeguw'nt the ptdnt mvl let .gf, be ^2, mmidy 
that by which each man was djiiunhihcd by the ndditiou of the two nuTi. and 
through the jiolnt extend the Hue segment -Jii- i^pial and jiaTidh'l tu tlie line 
segnwnt .eo,^ and connect the line M'gnvent .rh., and the rectiuigle .hem. will be 
GO as it is the product of .or. aini .rh., tuiuudy .at. iiiiu% .A/.; mid -A/, m that 
which results when the 60 denari is dititied by the ptunber of miui ne+: thererone 
the area .Cl. »4X|ilal tu the ateu .Em/.; thtTefote the multiplk-ntion .gb. by .hn. 
is to tlie mult iplicntioo of by */b.z tiauxdore the four line segments arc 
pnipoctioiiftl; tlierefnre .^h. first Ls to ./5. seron<l as .c-s. third is to .Ewi. frumh; 
therB'fure by di^isioii .gf. will be to */6. m .tL bt to .hn.., and \ry iiennutatioii 
.gf. will be to *r6. ws .fb. is to -Ao.; imt the projuirlkm .gf. to -c6. ts as Tj to -1; 
and thereforr ./A. b our and oia? fcairth of the iminijeT .bn. Voii ibereforc pin 
for the DUQiber .uA. the thing: thweforc .bf. will!«“ ihingisi^ and you multiply 
.nh. by' .A/..^ and there result censtw for the area .Ai., hikI yti*i nmJtiply .«A. 
b>' Jg., nunieiy .tf. by .fg* yiehling j|2 thittgs ft»r tin* area ./d.; tla^rtifrae tin? 
entire area .Ad. is the censiis plus tlw' f 2 things; but thU is the (Ul: tberidore 
i I census plus J2 things arc equal to the GO (irjinri; you iheteforc dbidt- them 
all b>' tite number <d emsus. namely Vltc ’^l, yiektiHg tlw censiut plus 2 uxrts 
eqiud to 48 denari; yuU. tbcieforc will the square td half nf the nninbefr <jf roots, 
namely U to tlu' 49; th{*re ivLll be 19 from which you subtrai't half of tlu:^ rntmlier 
□f mots; there will remain G Ibr the inmilKur .nA.; ihiTefore Jtg. La 10, and .me. 
k 8. In anotlier W'ay, liecnusc tbt' areas .ga. and .oh. are equal U> uue another, 
ns pm:h is 6(h if the arm of the itx^'tangle .of. is cotnuxiuly suhtrncte(l« thi'ii tlie 
nrcti .df. will rmmtm <HL|tui] to tla: ait^a .r/,: then'idre the anivts art' ispial, and 
the surrounding line M*gincnts pr^i^xirtioiiiil. VV heitw .gf. is or ./A. as .fb. 
is to .ft., that by .Au.; but .gf. k? to . as 5 is to I. iuu\ therefore ./A, is to tMt. 
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at( 5 is to 4, ^ fatjiut ubovu. 

ALs<) I divitJed 2(1 by a iminber tif men. iind tliere fui aimtmit; and I 

aiidivi threr mni. and 1 divided 30 by ail of llicm. aiifl for carb thiirr lAraa t less 
ihmi fiefore; therefore kt the line segment .ab. be the fttrit mimlxT of mtai^ and 
let ,bg^ be that which falls to eaeb of the 20; thcrefoie the areA of the rectanglr' 
-bd. ia 20: and extend .ri^. to .c.^ and let .5e. be 3; as well .j;/.. tiuit is I. Li 
taken from the line thnnigh the ^k>int ./. i*» extended the line 

sej^iieiit Afir parnllel iuid (xjnaJ to the line Hefqiient .iwi.: and -he. is ronnjectt?eh 
and tlie area .fi. will be 30; tlier*»£ore the area ,ie* whU 10 to the area .M.; 
therefore the hnc wginent .id is adjacent to the area ([>114] .dk. that is 10, and 
the hiK* segment .ta. ja exietided to the point .z.^, tUid let .u^. be e<|ual to dit.. 
And tlie line segment Jz. w eomiecteti; arid beemtse tlie area W. is 20, and nih is 
lOf rertahily iHJth areas .bd. and .if. will beeqtiaJ to tlie area .fo.; if the area .ak. 
is cfmunonly Julde<dH tlien the entire area .elt. will be €X|ual to the entire area .bi.; 
and l>ecRuac the area dk. is 10, and is acljarent to tite Uite segiitent .dz., that is 
4t as it is eqtial to tlio luie soj^nient .f/f„ If tlie 10 Li divided hy the 4, tla^i tliere 
results ^2 for the line segment that is for the segment .at.\ ami IxTaiist* 
the urea .bl, resulLs from .gb. timi^ .62., ami the area .elc. results ftoni .he. times 
.f-Z.. the iimlti|dleation of r§b. by Jr. in n^nal to tlw luukipLication of he. that 
IH ./f)., hy .f r*; theredore jw ,gb^ is ui ./h,, w) will be ,e;. to .6e.t and w’bpn you 
will divide^ <*« h tr> so will hti ,rb. lo Ji.; aijii with penruitation .7/, 
will he to .eb.f tluit is as 4 to 3, ,1^ .fb. IS Lu J±.; this therefore kncrwn, put 
the fU^t numlx^r of men, iiaJiieJy 10 lie the thing; therefore thi^ entire Ji. 
will be the thing plus ^2 rleuari, <iMr! because 3 is lo I ns .::b. is to .bf.^ yoti 
therefore multiply ,62, by the 4, jmd divide by the 3: the qnotiezit will Iw ^1 
things plus ^3 ■lenivTi for the line segzneiK. J/.: if this k Eidderi to ./i|.. tiuit is 
the entire line segment will be ij things plus ^7 denari, and because .cJ. 
liinesi .6g. yields 20^ zuid from .all. limes .617. reaulu ceusus plua ^7 tlungs» 
then ^1 retiHUs plus ^7 Ihingi^ are etpia} to 20 denaji; yaU therefore divide all gf 
them bv the unruber of census, naiiudv liv the ^ 1. and toii find that tlie opusils 
plus roots is eqiiiU to 15 dciuiri: you therefore pnxwtl areordini' to ilie rultt 
and you fiiifi tlie root of the cejpiis, nanwiy Mb,, to l>e 2; tlierefore -dy, i« IH; 
one (^aa also quickly find the ptopurtHm .fb. to .u5.; 1 sImJJ ]iut again the line 
segment .u5. to be the thing wiiirli is equal to the line segment ,i/.; therefore 
.tf. is the tiling; I t^hall tuuhipLy indixvl .1 /. tiy natiiely tlie thing by the 4. 
and 4 things rr^ull for the jirea. ./d.; to this 1 shall add the areii .iV. tlmt is 30; 
thendnte tlie sum of the two Areas .ic. and .fd. will he 30 plus 1 thinga; from 
this I shill subtract tlw area .ad. that is 20. Therefore for tlwj are»a .e/. there 
will reiriaiii 10 pins 4 tilings, and tfo^ an^ is imufo Frojii *t'b- tirn*^ .6/4 therefore 
if the 10 plus tjwp 4 things is divided by .eh., naniely hy 3^ tfore leHulCs ^3 pins 
^ thing for the luu* segment .5/., us finmd W the atbru' turihiKl. 

Alsu I clividetl 20 by a iiunilKrT of itK'ii, and an aitNiunt was ufitaiiied fur 
each imn, aiul I Addt‘<l tw'o men, and I dl^ideil the ntitiitar of all of them hiiu 
6(1+ ''ltd tlwre resulted 5 denari niore for each one than *>ccnrml (wfore; 1 shall 
therefore pnl rib. for the first [luizdiier of men, and let .be. !«;* that which each 
iiiAti lias of the 2tl detniri: and 1 shall aiijulti to it die Line sr^imuii .cti. that Is 
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5; juiti to the liiio rOb. ] shfill ht\t\ tha liuo M.'gnirnt .bj. timt k 2^ flurl 

I shaJi fill out the rwtangle- .eg. that bi bouinlod hy tho lino jiogjnpijtji .fg, and 
■jTO.; luid .ag. is the nuniber of all of the inm, and *fg* i* thiU which each hiii^ 
of the Gt>, hd it Is iHluaJ to tlio lino ^'gtncDl .dfe.; therefore the area .ge. is GO. 
and the area .bi. is 20; I shall therefore put the thing for tlie line hegiiiejit .fib.; 
thcrofort' Ac. will he tlie things and 1 shaD iiiultiply .tc. by .rd. fielding 5 things, 
and 1 shall add theni to the area ^bt. that ia 20 yirkliiig the aniouiit 20 plus 5 
things for the area this ] sluill subtrnct frean the area .gt.^ naitiely GO; tliere 
w’ill mnaiii -W uiiiius 5 thinga for the area ^gd.x from this 1 shall still subtract 
liie area ./id,, that is 10+ resndting froiii .hr., titnes .n/., iiana'h' 2 by b; tlK-re 
will reniaiii 30 mitix» 5 ihiags for the area jf it la divkkd by .gb.. nmuely 
lr>' 2, there results 15 iniiius ^2 things fr^r the line seginetit .br.. ami it is tiiiK 
wliich results for each of the first lueiii therefore you multiply it bj' .btt., namely 
15 minus things bi,' the thing, yielding 15 things minus ^2 ceiisiLs that are 
txiuaii to 20; you therefore nwtore the ^2 et^rtLSiis; tluTe will 52 teusiis plus 20 
that are equal Ui tllO 15 things; TOU therefore (iiv'i(i«? theui all by the |iijmla*r of 
census^ uanudy tlie it results that the rf‘n±ms plus K deinm is wpial 

to 6 things: therefore from the squure of half of t he iiumljer of ruot^;* uauiL'Iv 0+ 
>■011 bfuhtrai't tile 8; tlrere will remain 1; tlw’ rofit it, namciy L you subiract 
from tlje 3+ iiaiuely Imlf of llie number of rcxits; or you add it lo the 3. lUid tou 
^ will haw 2 or J for the fmit number of lut'ii. 

Also 1 iii\'idei] fill by a numlier of men, anti earh hiul ^tume amount, mid 1 ailtl 
three men, mid 1 clivkUsJ 2 b tiy the number of ail of ihem, anil there resuItiNl for 
^ each of tbeiij 2 (i kw than owurreil befcpre; let therefoTe the +Tiea of the rectangle 
.(tbed. be GO* and the aroi of .r.ft h. Ih’ 211, and let ui. be 26; Eind lei . 6 /, lx* 
the tiinnlw^r of added men* luuiiely 3, anil M .be. hi‘ the first nnnil>cr of mem 
therefore .bo. will ciml wdiich iti for each of theiii from tlie fiO; ami ,bj,+ namely 
e/.. is that which is fitf Cfttli of tlie ,/e* men fniin the 20 ; and let . 06 .* nmoelv 
,/ti* lie the thing, mnl I shall muluply -bn by Ja. yielding 2C things for the urea 
to it I idijill adil the 20 . imiindy the area ./b*, ami there will bi’ 26 thLiig.s 
plus 20 denari for the ffuni of the two iireaH ./b. and .id.: IIk- twi> area^i iirtf ispial 
to the two areas ./L and W.; therefore the areas */*. imd .bd. me 26 ihiu}^ plu* 
20 denari; if one subtrarta the area Mb., that is GO, from these, then there will 
rt*tnain 26 things ininu.*^^ 10 dcmiri for the art-u ./i.; luid if it is divideil by */b., 
nairndy 3 , tlien there resiiH §8 ihing.^ nduU!? f 13 df^^iuri for the line si'gnient .bi,; 
if to this is added hue Sf^gtiieiit .id., luuuely 26^ entire line sf'gimuil ,bn. 
wrill he things plus |l 2 denari: I shall therefore multiply .rb. hy^ -bo.* that 
ts the thing Iw the ^6 thmgs pins ihe |l 2 dennri, yieMitig ^8 cruitiU!?^ plus ^12 
thitigs for tht' area -M,* and this Is 6 th thus tlw ^6 plus tlu? ^ 12 things 

are eqiud to tlic 60 dmari; you therefore rtHitiee thtuti to one censiL*'* nuitiely 
you divide fW'ii by the number of census, uana'Iy the | 8 , and ther*- results orw* 
ci*nsus pliLN: nne and ^ things equal to y|G deiian; thiti'fore take half i^f 
tlK’ ^l, the nuinlKT tif things, wdiicli w'ill be mid yrai multiply it by il-siff 
>diddiiig this tou add to the || 6 ; there w'ill Ih‘ you find the root of 

it thus; ymj takt* tiH? nmi of the ijfMl. that Is Tl, and you tfiviih" it by the 
root of iIh? G76, naiwly 26; thcit' w’iJl be ^2 from wdikfi you subtract half tif 
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ihf imuibcr of rootfl. namely there wiJjl reittain 2 that ts equal to tlw? thing: 
therefore the number of men .rb. is 2* 

Alsu I dtvkJe<i 10 by' a nnmlwr of men^ andi Lhcnc resiiltcd nn amount for 
CAch, and t arldeii 6 men, anti I divided the number of all of tlwm into 40, and 
there rrfnilted for each the same tliat reifulled before: you subtract the Ut from 
the 40 leaving iKI that is the portion for tin' 6 added men: therefore you divhle 
the 30 by the 6 remilting in 5 for each, and abo the 10 is divided by the 5, 
tuttneh' the portion of the first men. yielding Z, and this many men fli’ere the 
first. 

1 !ie|variilcd ten into tu'n parts, and 1 multiplied 4iiie of them by itwif. and 
there retiulted thirty^two tiroes the other part: llietefore tbc square of the first 
part ia equal to the mnltiplieation of the second part by the 32. Wlietice otjc 
neetl not say more on this prolilem aa we demonstrated abm’e under which rule 
it falls; the first indeed is 8+ mid the stsixjtid 2. 

1 hriught^ I kno«' not how tuoiiy, cheap tJdtigs fur 3fi denari, and 1 Ixjught 
some ocfM'iisiMe things for the saiike auHtunu tiatnelv .36 denari- And the price 
Ilf each of the cxpenmve things was 3 denari more than the price of the others, 
ami then? wen? 10 things in all; let therefore tbt* line Hcgment joh. be the number 
nf first things, and -4z^, be the nurni;>er of w^-uimI things: tlierefore tlte total .gh. 
is 10; on it at right atiglM Is coiistnu t^f dn- line iinginent jje. that is eijual 
to the price of each of tlie cheaper things,^ and tiie line segment .cd. thxit is 
3 ta addefl to the line segment nntl therefure the total .ad. W'ilit be et^unl 

to the piii'e t>f each of the more thitigs^; and the line !« 0 gnieiit .if. 

is extended thrii>ugh |.>CHr]t .d. parallel and (ypiai to the line segineiJt .^b.; 
luid the line figments .fg. and .fh. arc conui^-tcd: and tl^r line itegtiiGiit .eh. is 
extended Ihrougfi the point .c,; ||>JlGl mwl Ims’jujsi'! tjic iiue st^nent tie. ts llie 
price of each more exiiensiw thing, the miilripUcHtinn of .ra. 1 j>' the Timnt>er of 
ciieaper things, namelv .ciA.,. will be ,'16; but from .oa. Limes .ofr. rr^ults the urea 
ah.: thetefore the area ,ith. iei 36, lUid idiiuUiiy tlie area ,dg. t» 36, which itmuIlh 
from .do. ttaa'A .u^., inuiM’ly from die price cnl each of the more expensive things 
iiiuJtiplied by the nuinlxr of tlxun; tlKrefore the sum of the areiUi .dg. and .ah. vs 
72. namely double 36: thendure the ewtire area .gf . is 72 plus the are* -c/,; this 
all know'n, I shall put the line segment ,ffb. to be ibe thing; aiwl ,Ac. is inuttiplied 
by .of-t namely the thing bj- the 3+ jielding 3 things for tlw' ami .ef.: thrreffHT 
the entire area .gf. is 72 plus thrive things: and the HTCa restills from .bg. times 
.gr.f that From .bg. tiJiu-s .uJ,; luid .bg. ts 10, Tlierekire IT the 72 plu.s 3 Lhiutf^ 
is divided by the 10, tln-ii thcO’^ rnsults plus ^ things fcir th*- liw segment 
.ar/.; if the line segment drr. that is 3 is sublrnided from thi.s, then there w'ill 
tvtTUiin j[4 plus ^ thitijp; fur the line segment .oc.* and bii'au.se from .hu. tiroes 
.ae. re^tuhs 36^ you multiply .bu. Ii^' .fie., namely die ilung by the j^4 ^diis 
things, yielding ^4 thiiigti plus censusetpial to the 36 dctiari. You make tlie 
number of emsas integral* namely >tiu iiinitiidy all of the alMJVinvritten Iw ilic 
10* and you div'i«|e die prtalucts hy tin* 3 dial Is unrier the* 10, and llicre results 
tJie ct’riKus plus 14 mcits equal d> IZth to tins ymi add the wxiiiire of half of tbc 
umuher of rooia. namely -11?; t.|jrtei will be 169; from the root of tlii-s that is 13 
yo4i subtract tfie T; tbi^ will remain G for tlie root of your nioms, :uh 1 die nmt 
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tH the line !»egtiuQDt .ba.: therefore .&ii. is ti; if you wnil di\"iile the 3G by it, then 
there resuhn for the line segriH^iK .ne.; if ,nf. Ls fttitJeiJ to ii^ then entire 
Mfi. lA'ill lie 9, Hnd if .afi, in tiiit>triicteKl fmin the K), there vi,iJl retmuii -1 for 
the number of more *7X]K'n.sive thirty wlrhh in the hue M^jginent Mt/. 

\ sejiarAted 12 into two (xvtH, luid I imiltiplied oue {ay the other, and that 
which Tewulleii i divirk<4i by the ilitfeTeiif^e iK'twePii the {mrtjs, lurid rf:siiheil: 
yoM put titt? thirty for the lesssr^r part^ iiurl tou multiply one liy tin' other, namely 
the 12 mimis the thing, ykhling. 12 thinp minua the luid >ti>u diiidde by 

the difference between the j^ortjoiw^ iiFunely Ixrtwei-n tlw^ ihing iind 12 iniiiua 
the thing, that ifi L2 minium tiie thing, tiiat L'l 12 miiiuii tw^i thitigK, and beenttse 
you ioiow thnt the result of tiipi divTsUui i>^ | L you muhiply tJie b>' 12 imnuK 
the two things, yielding M minus y things thnt are equal to 12 tilings minus (be 
renaiuj- Therefore wn restore the cejuius anti the 9 things to both part# yielrling 
the retmits plus M eriiinJ to 21 rui>t«; tlierefure from the square cif luilf of the 
hujuIht of roots, tuuiiely froui you stibtmet the 5-1 leaving llu' rout 

of this, that is ^7, you subtract fruiii half of the iiutnta^r of roots, namely |l0, 
leaving 3 for the pused thing, namely for tiw? le?ft#er twt; rherehirp thti greater 
INiTt is *J. 

Again ] J4efianited 10 into two (jart-H. ntal i flindeji tiie greater part by tiie 
lessi.'r, and tliat whidi rcttultetl t aiiddl to tlk' 10; and t itiukiphitl this biud by 
Ul yielding I IT); indeeii froin the ninhiphf ation of rlie 10 liy the 10 results KM); 
this Hubtr»rtr<i from the llfi Uav^-vn 15; fual you dUiile by the 10 yielding ^1 
w'tiidn is that w'hich rtssiills frmn tin* division of tfie gteatit |»a.rt liy thi+ Uwier; 
this knr>wn, yon put the thing for the U-sser part* arid tou divide it by the otht^r 
jairtt namely die 10 tnimis the thing; that is, y'uu multi ply tlie thing by the 
^1. and then? results tbinf^ equal to tl)e 10 nniiua the thing; >'iihi ihcrefore 
restore tlie tliitig. imd you will tuive ^2 ihiriga equal CO (he llh you liierefun? 
divide the 10 b>^ the |2; tlie tiuothuit iviil he i for (Ik* U^imr then^fore the 
greater is fi* 

Also I sejwated 10 into two puts, and t divitlcsl the grt.'Jirer by die Icssit* 
and that whidi resiilleil ] ^uld(‘tJ ui die 10. and afterwards 1 divahHl the kwjiT by 
the grt^atiT, and timt wdiirh rrsnlml ] adde)il u> the It), and i iiiultiplifxl t)je first 
sum by the ae'cond, and §122 rf^ulttsl; let thereft^re mIk in* 10; to it is adiled 
namely rJmt wiiieh r™dt,H frtJin the diviKioq of the greater iwui [pllTj by 
the lesMU* and again let dt, be 111* to which is addi^d .ez., namely that wbirh 
results from die cli^isiun of the lesser fwirl by the grenteft and Ixx'ause from .ny. 
tituea .dz* riv^ults §122. if tbe KHl. that is -ub, limt*s .r/e*, is suhtraeteiil from this, 
daui tiiero will reitiairi |22 for tlw sum itf the thrw iimltjplications* that art' ifff, 
tiim^ *dt times *er,t and times if bom the stun the multipllcaciun 
bg. times thar is ). is subtraeied, then then' will tumiiiu §21 for tiie siini 
of the two mnltiplications that an* .bp. tiinCH .dr., and .ez. dint's .0^., W’Lieh is 
equal to the siun of dir number .bp, and .ez* multiplied by the lb; ilierefure you 
divide the §21 by the 10: the quotient will Iw? ^2 that is tin* sum of tlie numla’m 
,bg. and *ei,, anri thus this pfoblein is tedtired to one of tin- previous pfobieiiis 
ill wdiicli wris said^ t sniHiraied 10 ititi} two parts, and 1 iLividisi tiie first liy the 
serond. im<l the aei'und by die first, and 1 lulded the two quotients, ami tlnit 
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which resulted wa^ |2: you therefan: operate at curding to the rule, and you find 
the parta tt> be i aqd 6^ arid you kncra- that yuu wiU ha^'e two tuunberii, and you 
will di%'ide the greater by the lesa^er^ mid the lesser the greater^ and when you 
multiply that which resuks from one division by that which results {rom the 
otheFt alwav's from their miiltiplicaCioti will result 1 ; and 1 said 1 results from 
-fug* times .de. 

Also the division of the greater part by the lesser Is added to the 10^ and 
tl>e division of the part by the ii^ater is subtrmrLed from the 1(1, and 

that which rtsults is multiphcd;, and from this uiultipUcaiioti results ^ 107; let 
therefore the tuiinlier .a^. be that which results from the division of the gyvater 
portion by the l€?»icr^ luid let .bd. lie that whlrh results from the division of 
the lessier by the greater^ and wu multiply the 10 by the 10 yieUlLug 100 , and 
you multiply plus .at. by minus .db. yielding ttiinus U which subtracted from 
the lOO leavcisf 09, which subtracted from jlOT, leaves jS that results from 
the multipljcaiiun of .ab. by the 10: thence >t>u subtract the multiplication of 
the minus .db. by the 10; therefun? the ^6 results fhjin tlie 10 multiplied by the 
excess of .bf. over the number .uA.; thLs excess is .od.; therefore the 18 is divided 
by tlie 10 yieklLiig | for the number .arf.; therefore .mi. is separated into two 
erpuil fiarts by tbi^ point .c.; therefore the multiplication of .db. by .c&. plus the 
square of the number ,c<f. will be rmiiial to the square of the mmiber there 
Indeed results 1 from .td. times .ofi.t if to this is added the square of the number 
.ed., namely then there will be the root of it. aainely is the number 
.6c.; if to this is added .ra., then 11 will be had for the number .ab.. and if .rd. 
U subtracted from ,efc.* namely ^ from then there remains \ for the number 
.hif.; next you put the ihicrg for the greuter purt^ mid you divide jt by tlirc other 
parl« namely by the 10 nilniui the things yielding ^1+ Therefore if you multiply 
the hyMO mitiiis the thing, then you will have 5 iiiintis ^1 things that is equal 
to tdio thing; therefore ^2 things ore ei|ual to 15; you thereforr.' divide tlie 15 by 
the ^2 yielding 6 that is the greater part: In another way, Irecause the division 
of the greater part by the lesser part yields ^1, the lesser part divid€!9 into the 
greater | and 1 times, lunl still the lesser pari dividers into ilsclfonce; therefore 
it dividtw into the 10 two and one half tinier; therefore if you will divide the 10 
by the ^2, then there results 4 for the le^wcr part. 

And let it l>e prtj]>ostvl iliui to ibe grt'SittT portion be put the aforesaid 
number m6,.f and to the lesser Ise put the aforesaid numher .dh., and they jirc 
multiplied together and make 35; ,fl6. and .M, are inultiplled together make 1 
which suhtriurtcfl from the 35 lea^'es 3^1; mid .ah. multiplied by the lesser part 
yields the greater part; .6d, multiplied by the greater part yields tlie part; 
tliere&rre the huiii of tht'se two militlplicatinns. |s Uh this subtractei1 from the 3-1 
leaves 24 for the multiplication of the one port by the other, and you subtract 
it from the square of one hfdf of the 10 leaving 1; the mot nf thisv. namely 1, you 
Htiluraet from the 5, and you add it to the 5, and you ^idll have I and d fur the 
sought parts |n]. [pll8] 

Again I Eieporubvl ID into two parts, and I divkled the first part by tiie 
sooutidT and the -second by the firttt. lyid tliusc that resnlttsd from the cUvisions 
I addi-xl to the 10. and I inultipli<‘d this sum by the firs^i port, and 114 resulted; 
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th^rofoTO let .a. bo rlio lir^t Jifurestaid t»irt whitJi yuu put to l>e the thlii};, lOiU 
let .bg, bo 10 to whkii are added the muiibom .gd. and de. which miiiJt from 
the divbiioos of itie pari&i b>' one miotlier^ and lieCAiiNe .n. ttities .hr. yiekhi U L 
from .4, limes .6^. phpi .a. times .gd. pUiK ,a, times jdr, simiUriy resnJta 114, 
therefore if .a. times ^bg. is subiracied. iiainely 10 thhii^^ then, tiicre will reiuHin 
U't minus lO things for the multiplicatiun of the ttumber o. times .ge*: if yoii 
will snbtriitt from ihLs the mnltipik'Hifon of n. tiji>e!4 .gd., nauteJy thnl which 
nsults from the diviskHi of the otlkcr part by .a., namely 10 minus tjirc thing, 
then there will remain 101 minus H things hir the mnltiplrration nf .a. times de*; 
but .dr, Ls that whidi imfiilts fttnn the iMrtiun .a. l>eing divided by tlio ullior 
part, and it is ckatr that when tmo number is divided by anotlior and that which 
TfvmJts is multiplied 1 t>' the dividettfL then this is otjual tu that wliirh results if 
the M^uare of the dividend is flivided hy the divisor; the multiphrai ion 

of .a. divided by .de. by .a. Is equal to the square of the number .d, divid«vl by 
the second part, nninely tiy Ifl minLi.s the thing. Tboieforo .a. Ls inultiplkd by 
itself yiokitng the ciTwm wbkh wlien it is ilivhlerl by Ifl uiimis ihv ibinB yields 
104 miniui^ 9 things; tborefoP3 if I multiply 10 miniB the thing by the 101 minus 
9 things, then thorr* results 1040 phis tbi^ crmijs minus 191 tilings cy|uh 1 to the 
(erums; >rKi tberefore restnn' ilw tniims thing, ami >011 suLitrsd oue rensns from 
lK>lh pfirts; there will remain 8 census plus lOiO demui eijual to the I'H things; 
joij therefore divide them all Ijy the numljcT of things, and there rciiults the 
census plus UlO denari equal to ^21 things; viai thc^Adore ima^f'tsl according to 
its rule, oikI vou HihI the quirts to W 2 atiil 8. 

I separated 10 into two fuirts. and 1 divided the greater by tJ*e lesser, and 
that which resulieil t midtiplicil by the liiffrTeJm' Ix'twin'ii tlie parts, anri 24 
rQ»iilted: 1 diall indeed put the lji>e segment Mb, for tlic grr^ter part which 

n_ y b is tim thing; from this bj,, which is eqiinl U> the snmller (lait* it* Jtubtrtwfed; 

e IhcreFore the result will be .go. wl^ich is iIm‘ tlUference Ix^wift'n Ixjth parts, tmd 

Mb. is divided b>' ,g4i- and .r, result s: therefore from the midtiplication of .e. by 
ug, results 24: mwJ fnmi itiiies .yb, resultM ah,; tht'n'ftire from .r, timffi .ah. 
reaults 24 plus one thing: but that whicli results from .r. times .uA, U equal to 
that which results from the square of the number .ah. divided .gb.\ tlterefore 
if ll>e wjuare of llte rntml>er .ah, is divided In' the numl>er .gb.f tbeii 24 plus 
uim thiltg results; lla^refore if iiiukiply iimn^^y lU minus the thing by 
24 plus one thing, then tbete^ results the Kpinrt^ of the tiutiilxT .oh., lumiely the 
cetisus; and the niuhipliratUtii of 21 phis chic thing by 10 iniuiis the thing, ime 
due:^ thus; from the tO by the 24 results 240tlenAri, tuul fTom the 10 tunes plus 
iUH* thing results plus ten things, and fnmt tln^ 21 times inimts one thing results 
iiunus 24 things: frfiiii il>ese if plus ten things are subtriu^eil. thi-ti there will 
retnain minus 14 tilings; ojhI fnun plu.i une thing tirnoi minus unc tiling results 
minus one ceruiijs; and Ehub for the ?uufl rnnkiphratiun hiui 210 detuui ndiiiLs 
the census plus E l things that ore eqiml to the ouistin; thi'r>4ore to ljuth fiarts 
ore iuldod the cctiNUs ajhI 14 thiiigi^ yielding two ccntiiis pUts 14 things equal 
to 240 denari: tlinrforu one plus 7 is eipinl to J2t> tlrnari; or in 

(Ukutber way, because froiii .e, tilin'^ .4^. rtt^iilts 24 pEm« one thing, mnl from 
.e* timen gb. results cmc thing. liTjm .c. titne^ 111 therefore rr-sults 21 |>lu.‘i twn 
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thingh- TliL>rv{urr if tl)L^ 2-1 piim t«ti things b 4 lii^’klnl by thp LO^ tltrfi there h^tlt 
|2 tkiuiri plu» fof ihe [iijjiiIlh^ .r.; hjhI if it w iiuiltipLied b^' tfir iiumlwr ,6^., 
DAuwly by LO lijimu the thin|;, then rcmih 21 di'iiAd Jiiituib ^ mwuji 

plitf ^ thiuf^ 4'quii] to uiK- thing, uanbdy ihe iiufrJM-T m it rrmiiiH fmen ,r . 
thmett .gb.\ y*m thf'rrfcirr itdd tf> W>th pihrt«i | uml | thiiigsi yieklUig ^ 

centtiLS plus oao thing plus | wpud tu 21 di^iinri. Vui.i tbere*{Dr« n'linltiple nil of 
theui, >«k 1 (ciiuilArly tln‘ ^rnsiii-H plus will he rquAl ta 12U rieiuirij 

you iheif b*lvi' tin? initnlwr of tuuiA. Aud m forth* ^ikI you fii*d thAi ilu* lU 
m.'^KLnite^J into if nnd 2, 

I 10 ililo tWT.) nuil I diVHterl the hint pArt Iw the NC'etOHl, 

himI the w^oful Ia' the finit, ocrI I luultiplk'd tlw suiii of the quotieiita by the 
Brut pnrt* Aiid 3-1 rcmiltedt let the jijratet (uift hr a., iuhI the lesKT he ,5.; aihI 
,a, is djvifled Ia' .b. jmd givtv , 1/4 ntKi .b. b divulml by Mr and 31 multe^l: you 
thprrfore jnjl ,tt. to l>i» tlic ihiiig, and 10 rjiium; tin? thing will opmaiu hir .fr.: 
imd is multipheil b^' .a. and viehh uafiidy 10 mtnufi ttie thitig: thb te 
subtract'd from tin* lf*A^'illK 21 jiIuh iIk' thing for the multiplkwtiiui the 
tiuiiila*r -it* by -U 4 jukI tlte prociut-t b oi|iiid to the divisiuq by .b. of the saiuore 
of the number .U t ttirrcfure if .h-t uiiiurly IQ niinuH the thing, b lnuLtiphe<l by 
24 plus tlie ihitig* all that t^‘as snid 111 tla' ptiA'krtis pittbleiii f<ilVA> 

t rt*p»ratec! 10 into twxj piartii, and I iliTidnl the first part by the wtojul,. 
rtinl the Bct-onii rwrt hy th*' fim* and I innltipliiMj the diffcmice l*i*rw«^n tbe 
quotieniA iIh^ iu>it [wxt, AtirJ it waM 5; h*! Again tile greater part lie ,a.^ Hinl 
the pjtft Ab*ii be nral kt gd. b*- tin- rt-auli of the diviKioo of .o, hy >** 
ntnl let .rd. ht* tlje n^ull tltedATAkin f.d ,h In' .n.: therefore - h that which 
w innltJplietl liy .a, yieUling 5; you tln-refuri' put ilte thing hit a,* imnieb' 
greater part: iltTrcforc M. n-ill Lie 10 inintui the thing; and b limit j|ilk*d in' 
M. y'ickliiif; 5, and ^rd* is agHiii rnuLtiplied Ijy .a. ykkjiiig A; thu» nddtid to itie 5 
uudees 15 11111114 ^ till- thing; thmdbre frotii the multi plit at inn uf r^d, Ijy .ji, n^uits 
15 minuif the thing; lutd .gd u that whirh rKtuliA from .a. divhhyt hy .h.; and 
the )>n.Hlurt is tspiaJ to the divisiiin nf the square of the nutnlH'r rtt. tinaii Mri 
tlierefure if tlie siiuare of the nninlxT m, b ■tb'ideil liy Ai tlH*!! then' nwilts 15 
minus the thing. Therefore if the niiraber -h., namely 10 mimiN the thing, uill 
be iiiiiltiplini In' 15 iiiiiius the thii;g* tlieti rertaiitlv the ^tjuarr of the nunilirr 
-o, results, which is ttK' LTnsuis; IwletHl Uie product of lu niiniiK tlw thing nml 1.5 
minus tlH’ thing b 150 ejerum jdus the i-t’naus inijia'i 25 itirAs, vhkii ore I'rfiioJ 
to the ciuLHijs. Tlien'fofe if tlu' 15 roots iin* atkUsI to Ixjlh ports, und ci'iisus 
w siibtrjru'ttsl^ iImui iIica- wlH najaun 1,50 iletwiH wliieJi iir?; cq,uMJ to 25 toots; 
thrrribre Vrui rlivkle llie 15(1 liy the 25 yielding fi for pach roott namely fiir thf' 
tnlliiber llierefore .5, is 1. 

1 AfporattNl 10 into twrt ports* iukI t divided one by the other, nnti thai w'hieh 
rt«ulteii I uddnt to tlie fmrt by whirh I tlivkledH nticl tliere wna ^tmi |.i4|t tlie 
thing fur the first jaut. that » .ci,* atwl ID uumis tlh' thiug fur the sn!ond, that 
is .bg.\ anti .a. is ilivided by .6®,, mul .qd. rwniJu: therefore .bd. » ^5; friritti this 
is siibtrmicsl .bg,, iimiMdy 10 uiinua iIh' thing; ihtTe will mnaju tls' thing minus 
^ 1 dctiori fur llie iJiunljcT iuhJ Iahtausi' tlie numiwr .n. is ilisdfjAl b^' 
yklrliitg .gdr^ if yiiu multiply .hff, Iw .dg., (Jm'ii cmaiiih' . 0 . rt^suhs; tlawfufe tiiu 
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multiply lOmimtH the ihiug by the thing Juinuc^ J4 detiari, and the multi plication 
k done thus: from the 10 times tli* plus thing rwults ten things^ and from the 
minus thing times the minus 1-1 tesulta plus 14 things; and thus plus ^11 ihitig^ 
are had; ajui from plus 10 times the minus ^4 results minus 45 (lenari^ anti 
from the plus thing times the tninua thing rui»uit& inttius the tcnstis, and thus Eor 
the Sought miUtiplicAtkm are hatl ^14 things plus tlie census minus 15 deneii, 
ajicl they are equal to one thing. You therefore restore to both partes; the minus 
terms, and also you subtract one thing, and there results the census plus 45 
denari which is equal to ^13 things; you therefore subtrai-t the 45 from the 
square of half of the number of roots, namely ^45; thejx? will remain of 
which the root^ that is if sublractetl frc»m half of the number of roots, namely 

then there teill remain 6, and, it is equal to the thing; therefoTe the other 
portion, niunety ,frc/, is 4, [p420} 

I set™^atpd lU into two imits, and I divided the first part tw the mecoiid, and 
to tZiat whici) resulted I addfnl the first part, and the total 1 multiplied by the 
second part, and it made 30; 1 shall indt*ec| put the thing, for the Rrst part that 
is .ob,^ ancl far the other part 1 shall put lU tmuus the thing, tliat is .g.\ lUnL ub. 
is divi<li.d by ami ^ves .hd.i tlmrefore ,ad. times .j), yields 30; but .ob, liini^ 

yields IQ thlng]^ minuE the cenirus; aiuL .bd. timc!i yields the thing, and 
thus .ad. tiziics .g. yk-kls ll tliiihg^ minus the cenHiis, and thf^- arc iiqiial to 30; 
you therefiire mid the census to ivith parts, and jthj will havt rlie I'f.'tiMUs plus 
^10 denari equal to 11 thuigs: you therefore operate with it, aiwl you will find 
tlic firsi [Mirt to be h, and the MScVnii L 

I i^^pairatccl 10 into two pans, and t divided the first part by tlu^ seemid, tmd 
that winch rL>siikcd. I multiplied by the first part, mid it iiuule U; let ihirrcfore 
the first (Mirt be , au^:! let it lie the thin|j^ let tlie siHoud part lie .b., that in 
10 minus the thing: and .a, is divided by A and yieldfi .d.; thendorc jL titnes 
lU. yields which ts the same »s dividing tbi^ square of the number .u. In' 
tfierefnre if you will mukiply^ .t., homely 10 tniiitis the thing, 1:^' H, thcr*^' results 
the square of die number .a., nmnely the cviuuls: thcTc'fure 90 flenari minus 9 
things, which result from iIh‘ 9 timw 10 minus tiH.‘ thing, are equal Ui the censUH. 
Restoring tJo'r*'forc the 9 things, it results that the renaus plus 9 things is equal 
to yO denari, and so fortfi, and llie first ]>f»ri will be h* ancf the si?fTOnd 4. 

There is a census from which if 72 Is subtinteted, then there will remain the 
root of it; inrlecd from this poking it is known that the thitig plus T2 denari is 
equal to tlie censuK; therefute the square of half of one, namely juiti add to 
the 72; there will be ^72: to the root of this, namely to you iidd the there 
will lie y that La the root of the ceiisTifi. and tlie wught erJufUs b 81. 

There were twu tiujiilirrs, the grenlCT of which ciccedi^ the IcMSer by 6, jiod 
1 dividetJ llie k^aet by the greater, and J rwidted; ytM pul the thiiig for tlie 
k>s.Ncr; therefore tlie greater will be the thitig plut ti flenari, and l><?CAUfie from 
the division of the JeaMCT by the greater rt^mlt^ if ^ will be multipl'ied by the 
leSM^r nutrihiT, tlien there will resuJt the dividend niuiiber, namely the lesser; 
indeed frcHii the iHultipliciition of tin* greater nuiuber by | rrsliUs a thin] of 
tlie thing phis 2 deimri, and it is e<tual to the tiling; you therefore sniblraci the 
I thing from both (larrs; there will remain J things, atul they are eqmd to 2 
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flenari. TherefoTF- you make your thing integral, and there rcsultij ttke thing 
equal to 3 : ihereFure the k'sser number b 3; to it you add 6 , and there will be 
for the greater unmlier; in another way, let the greater number be .oh., and the 
lesser number be .oe.; therefore .trh. is b, and because .or. divided by .oh. yiekb 
the proportion .ah. to .af. is rijfi 3 to 1 , and with divbuun .be. to .m. will be 
as 2 to 1 ; therefore .ac. is haJf of .e^., and because .ac, divided by .o&. yields A, 
.at. will be a third of .ob.; therefore if .ac. is doubled, then three things will be 
equal to ime thing plus three denari, and so forth. 

There was a number^ I cast out one third of It and 4 denari, and of that 
which remained 1 cast out one fourth, and that wlucfi remained was tlie root of 
the hist number; you put the census for the number; from it you subtract erne 
third of It; there w'iLI remain two thirds of the census: from this you still take 4; 
there will remain | census minus 4 denari; from this you take awray there will 
remain J of two tldrda of the cciwfus minufl J of 4 deiuvri, that is one half censuH 
minus 3 denari, ami it is equal to the rwt of the posed census: you therefore 
restore the -T denari: there will remain one half census, and it ia equal to the 
thing plus 3 denari; themfe^ the cetuitis is equal to two roots plus 6 dcTuiri: 
you therefore add to tire ti the square of half of tlie number of roota, namely 1 ; 
there will be 7; to the rnut of it a'liich is a surd, you add i, uamely half of the 
number of routs, yielding certainly a hlttomial for the root of itie sought census; 
this binomiai is the root of 7 plus one fiemaro; when you muLtiply it by itself, 
tlH.'n there results S plus the root uf 28 for the scjught cetisus [t 2 |. [p- 121 j 

There tvas a oeiwiis* of which 1 cast out one third, and that which remained 
1 multiplied by three roots of the census, and there rrasulted the same cetisuB: 
you kiHJw that wdien a third (if a root is multiplied by three roots, then there 
rcHidts one censuML themfore | of the wiught census is one third of the root: 
therefore fhe nmi of the sotight census is 1; this multiplied by itself makes J 
for the amount of the censtut. 

.4iso tlwre is a census ftom which 1 subtracted 3 roots of it, and I added 4 
roots of the ditfertiK-e to ti»e root of the census, and then: rc^julte*! 2 ( 1 : you put 
for the rewnis Uje square .abgti. with root and from the line segment .bg, 
is subtracted the line Hegment .jr,, that i$ 3, which is equal to tiw liije segment 
.dz.[ flj'ul .ei. is connected; therejbre the area ,ed. is equal to three roots of the 
cenmis .W., and you subtract them frrwii the area .bd.i the 4 roota with the area 
.ed. are 20 ; therefore if from 20 me subtrsicted three roots of the tensua .M-, 
then tiiere will reinain 20 minus the tliree roots equal to -1 roots of tbe area .h£,; 
therefore a fourth part of the 20 minus the three roots, natuely 5 minus | of 
one root, is equal to one root of the area .624 therefore the 5 minus ^ roots is 
iiiultlpLied by itself: there W'iLI be 25 plus ^ census minus ^7 roota equal to tlie 
area . 62 ,, that is the census .hrf, minus three of its roots thai are the area .ed-i 
tberelbre if |7 things are crunmonly added, then there will be census plus 
25 denari ecpiul to the census plus ^4 roots, \\nience if coiiiitioDly is subltaeityi 
censuH, then there renmins ^ ceusus pEua 11 thing!? equal to 25 denari; you 
themfore reduce to one censrus. namely yon multiply all of tliem by 16, aihi 
divide by 7, and there will bi^ the cxmisus plus |lfl things equal to ^57 denari: 
you add the square of half of the niimbor of roots, and i» forth, and you find 
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the root -b^. to be -It and the reiwiw .hti. to fcM» Ui. 

And it hi profMMiod that thn'c rooi^ of a C(:■ll^^u& .bd. pEu^ fmir rtiutH of Lite 
differriwv between the rerkiiui juni itj* three- rootH. nAinch' the area .5i.» are eejimJ 
to the crii>tUH ^btl. plus 4 deiuiri: yxiu llHTefort^ sublruct 3 rtx>Tii from tlw* censua 
plus 4 dniuvi: tliere will renuiin the reustib pliLS 4 detiari muias three ttiuLa equtil 
to 4 nioia of the area -6^.; but the aripii Li ixpial to tlw? ceihsus .tdl. uiinus 
three of its roots; llMTefoTv the }ir**» ,fci. plus t dotiari %» to 4 rtarts of 

it; iTHi tlietefiyre put the ernsu-s for tlw area ,hz. ‘wliiih with 1 denari Li i^]ual 
to -1 rocits; yim therefore subtract tlu^ 4 froiu the srjuare of httif of the tmiiibor 
of roots, aaturjy -I: ;H:phir remains which added to lvt siilitraried frotti half the 
number cjf roots ykkU 2 for tlie root of t}j(* this 2 multiplied by' 

itself yields 4 for the census, nanudy for the an*® it is made from .6c, tinned 
.ei., that fmm .be, times .bgr,; tlierefore from the luultiplicatioti uf -br. by' 
.hg. results 4; therefore ,rg^ is seiJarated into two fMiual parts ^jy- the |s>int *i,; 
each jHirtiiU) and ag. will Ik' and Iwiause ,brv X'nm^ Mg. yiekls 4. if to 
it u$ tKkk*i1 Xiu* H<inare of ilic Iith^ .ci,, naitiely ^2, tlieu ^6 is had for 

the s<]U»re <jf the Jjih* segment ,61.; tbertdbrc if to it# root, natmiy iIm’ ^2, hi 
added the line segna-nt Ag., naiiK'ly |l, th*m 4 is hml for liiii' segtfW'frt 
tlierefore tin* census .65. is Ifi, ami 3 rmits of it, namely tlfce area .nd.^ are 12; 
tberefoce tluTe retnAin* 4 for the an*Ji Mz.. and four r»in,s of it Hie S. wlthh 
added to 12 mdki’n 4 denaii miin- tlum tljr census ^hd.. as wis stnight^ 

And it is sakl, there was a census frf«n which I euhtriicted a roots uf it, iuid 
I flddctj the K nmts to ID roots of the dlHi'reiice^ ami the rerisu.s plus 21 fjenari 
rfsiilted; in tin* same w»y^ you hnd a census which with 21 is ecpuii to ten of 
its roots* mid it will lie 9 or 4<> for the area if we put it to be R, tlwii the 
square .6cf. will be mtiontd* whicfi ts proved thus: from the muhipUcathm of 
.6c, by ,6y, mfuJts if the of the mimls-r .ct,, nntiHTly lb, Ls nddctL tlieii 

thert* «ill be 25; the root of this, naincly 5, is llic line scgnterit .6t,; if jp^lITi] 
namely 4^ is mUleil to it, the toijJ will Iw ratkptial, mhl will Iw W; ihen4oci’ the 
c-eusus ,W- is SI, iukJ if frmii *if, Ls sublract(?d -t6., then tfo-rt- will rettuUn ,16. 
onCt ami if 1 shall put the area .65:* to be 49* tlien tlw root of it will be 7* and it 
is iniemictiliitc in the proportion Iwlwem .6c, and -cc*; therefore .6e. iiiihw *cr*^ 
ihftt is .br. tinii'S .gb.^ yietdis 49; if thb^ Hi added to 16, uaiiH'Jy tin' ^tquare of the 
numi>er .fi.T then 66 rcwulta; if tg the root fif this is lulrhs:! .1^., thtui the Oital 
.ag. w'tLl l>e the fifth binonual, iLAUiely tlto root of 65 plu^ 4 ifonari, und if .if. is 
subtriMned from .i6.* tlicii there w’ill renmitt the 3i|}otottie ,<6, whicli w the rcHjt 
of 65 minus 1; this iiiultiplitsj by ,cr,, tiaint4y liy the root of 65 plas 4, yieULs 19 
for the juea ,6j. 

Also let it be said, there w-ns n reiKlis* 1 rooia of which 1 multipHi’d hy 6 
roots of it, anti that w-liicb resulted was four census jdiis 48 tlenori; indeed front 
the niultiplication of the >1 nxits In' tls' 5 rfM'>ts resiikh 20 (.ftisus which are npial 
to four ceriflUK phis 48 detinri: therefore if commonly an- subtriu:t»sl 4 ci'Ilsus, 
tlicn tlitere wili mmtiti 16 census w'hicli are ef^ual to 4N denari; therefore y^ii 
divide lIk' -18 by the 16 yielding 3 for the iiim.imit of the sought cctlsils. 

Also there was a cetisus* ^ (.>f w'lucli was equal to ^ of the r^Kit of it, Ywj 
thendbre rcdiK'e to one census, and tin* one ceomis will be er|iiiil to il tckiLh; 
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tbtTt’forv the rotrt of the churns is |li thin root multiiiUrfl by ytekU 
Also there ia ii rerwiiifl. vrhUh, if you niultiply it till'' (luaiJmpJe it, yields 20t by 
this rule* wbeu you umltiply it by Itself, 5 remits. AmJ it e the root of 5- 

AhtO then* wiu« n cemu^ii that 1 muliiipLied 1i)>' a third of itnelf, auii 10 resulted; 
considi^riuR thw. when yon multiply the riufcHiiK hy^ itiielf. then 30 remits- Vou 
iherefon’' say that the census b the root of 30- 

AIkq there b a cenEnis which tutiltipLk'^J by the quadruple of itvlf a 

third uf A denaru; therdbre if the census will be multiplied liy a twdftlj of itself, 
tiien otw r(ptfults: therefure the rensiis b 

Also there is a rt-nsus which niuHiplifMl Isy the rw»t of it yields triple the 
census; consiticrinx this, that when you multiply the root of the censtis liy a 
third of it the reriKiis results^ I say that a thirri part of the census ht the itKJt of 
it, HTwJ the census b 

Also I itiuhipliis:! A third of a census plus I detiaro a founh of it pluLS two 
defiari. and the cr'usiis au^entrd b^’ 13 duuim resulted: you put &>r tius caisus 
tite thing, and viin tnulllply a third of it by a frMirth of it, aud a twelfth part 
of the cerunxs results, and a third of the thing by two denari, .aiiii a fuurth of 
the thing by oih^ deiiaro. ainJ f>ne denartt In- Kvo di'iwi. mid thus >t>u will liave 
one twelfth of the ('ensits plus of the thing plus 2 detiori that m ei|ii]d to one 
thing plus 13 deiuui; therefone you take awi^' of tlie thing and two <lenari 
ftxKii both parts; llkerefore one tA-elfth cetLsiis will reiuain that is equal to one 
twelfth uf a thing plus 11 denari; you tliercfore multiply all of them the 13. 
aiid ceitsua rt^siiUs which b wjual to tute thing jdan 132 denari* and so forth- 
ThcTe Ls a uumlier from which if is stthtracied of it Atitl 4 iletiari, then 
the root of it will iiHh>%tl retmiiii; you put Ibr tlio uujuber tlie thing, and yw 
subtrjtt-t from it of it and I deitari: therefure of the thing iniiius 4 denari 
will remain tliat b ctjual to the nxn nf the ]Mwtl thing; therefore ymi multiply 
it by itsell and that which will result will be rspud to the thing. *t»fl of the 
thing inultipLit'tl tiy^ itself yields ^ censUM: and double the thitig times tlie 
minus I denari yields minuH things atifl the minus 1 diumri timefi the minus 
4 detiAzi yield plus Id ^lenari. all of which Added tcjgetltn- ecpials one thing; you 
therefore add to both parts tbi* ^3 thtngH. yieMing ^4 things that arc equal 
to census phis 10 denari: you therefore reduce to one census* namely you 
inulttply each of ibt: aUuibePs [p-123] by 144* and ili>'kle each product bj' 25* ami 
1^24 roota residt that are equHl to one census plus denari, ami so forth; 
Aiid you find the cf'tisus tty bo a biiKnnial, najiiely ^13 plus the root of ^€3- 
,-\iai if it is said that the mukipllcation of the aforesAiil differeirce. uiuiipty the 
A uf a thing riilTutH 4 denari hy ttst4f innlu^ 12 mure tlutn the hrst iimii1»t*r, then 
in the same wny* there will be census plus 4 deiuiri whkh an:' eqcinj to ^ 1 
roots, and w hen yt>u will nsduec this to one census, there will be ow ccitsus plus 
^23 Adiirb is njiuil to 25 '^'^ roots; therehire ytiu {>perate tin it, anti you htiH tlic 
nought niimlier to be 2 L 

1 mtiltlplkni A number by 1 root-s ofit^ aa<l tbcit'' resulted septuple it; when¬ 
ever a number will be niiiltj]ilHni Ijfy mint her number* and from the multiplication, 
results septuple thi' multiplied piiMdier* then the numlu-r is only inultiplicfl by 
7; therr^Etife when tlw^ Kiught niinilHT ts inultiply by -t roots, tlwn it is multiplied 
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by 7. Wtwncc it bs iriiinifost tbiit the 4 rucjtn uf t]>c jiforts^d tmtulHPt ate fiquii) 
to 7 deiutri: thctefore the root of it U |1 which neaulLi wlieii the 7 is divided b)" 
the 1: when the root is multiplied b>' iuclf results for the sought number^ 

Abo there was a mutiberr and 1 cost out a hiurth of \u and the rmuaining 
I multiplied hy 1 looUf of it, mn\ sextuple it rcsajJtod. and itierefure tlie muh 
tipikatiou of | of the sought number \w the 4 roots of it yiehlsj. sextuple it: if 
the part subtracted, tuunely | of the numhef, is tnuJtiptied by the 4 afor»aid 
roots, then double the same uujiiber resuhst tliervfbre if the sought luinilHrr is 
multipikd hy 4 root* of it* then undoubtedly octuple the same numher results^ 
therefore 4 root* are equal to B denari; tbereforr the root of the sought tiumber 
» 2f and the number i* 4. 

Also there wfks a numbeTi and I mst out 4 Toots of it, and 1 took \ of the 
residue, and it was eqiid to 4 rouis; therefore because ^ part of the residue is 
equal to -1 roots, the entire residue will l>e equal to 16 root;;; if to the 1 mom b 
added that which was rant out, then the entire eought number will be equal to 
20 noots; therefore tlie root of it is 20, and tlie nuiti1>er is 40D. 

Ahio there w'os a number, and 1 cast out 3 roots of it, and tiiAt which remained 
was the root of quadruple the number; fur the aforesaid quailruple you take the 
root of 4, that is 2, aitd you add it to 3, )>ecause of the three root*; there wdll 
be 5 that 6 is the root of the sought numijcfT and the number is 25. 

Ag^n there c* a number whidii when multiphisl by | of It yjeldH 5; >’OU 
therefore say. As the aforesaid muitipliL'ation yieldjj 5, if tht^ suine nmnlKT t* 
multiplied by a third of it, then there tt^pults ^2; therefore If Hk' tiuml^er wlLi be 
multiplinl by itself, ll mokes |7; therefore tlie number is the root of and if 
you wish to ktKjw what is this inulti]dtcil | of itself, tlieii you multiply it by 
itself; there will be ^7, and you multipLy by itself; there wdll be you lake 
this part of ^7; there will be ^3, And you multiply ^7 viHiiing 25; the root 
of this, iiiuiudy 5, is the amount of llte sought multiplicatioit. as had to he. 

Also there is a number frtnn w'hich a third of it and 6 denari are stibtrarted; 
if the tliiference will be multiplied by itsdf. tiK^i double the nunilMT wdll result; 
^ f ff 6 it is worthwhile putting this under one of the 6 niles of algebra; I shall indIcHte 

how they must be proportional; therefore let (be nought nutni>er l^e the line 
segment ,o5-, from whkh is subtracted ilw line segment that Is a third of 
tlie niimbfo' .oh.; the number .ag. will renuuu ^ of the number .oh.; £mm this 
also bi subtracted the iiue segment .gd., that is 6; there will remain thcr^f^fore 
the number .oJ. which i* the root nl<loijl>le tin* number .ab.; therefore there was 
found a Dumber which when multiplied b>' tJie number -dy., that is Ijy ^ uf the 
entire line segment, nuikirf double 


It m radtictd ta a niU d/ thuitj you put /or aumbet- 

the (Amy; /mm tt you *u5fnicf a thtrd of tht thmy and 6 denari: 
therr remain | of tht thing minus S drnart: and you muiitpiy 
this hy ilistf ificiding | ccn.nujr piun .75 denuri mtons 8 thiagit 
which are cgual to two ihingsp narnriy double the number; you 
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neiiic« to on« 4:fnsui^ that m them alt 5if the 

fourth^ that QiT aver the Jt'actiotif that is by |'2, and you 
have one pfuji Ht d€riar] is to |22 you 

fherp/orr proceed by the 5th mk^ and you Jind IS for the 
num^r^ lAa^ is for the tme segment ,«t. [p424| 


the numbin- .qA., and it will be Jt; therefore the multiplircation of the niirnber .ag. 
by 3 >« iHiuaJ to the multiplkatioti of itie number .ad. by itself; therefore .ag. is 
to .ad., ua ad. iif tu 3; .u^. is greater thim .nd.; therefore -nd. in greater than 3; 
therefore the 3 b Kubtracted from the umuber .ad., and the result is -oe., and, 
beeauae -ag. is to .od. aa .ad. is to .or., with diviston the knewn .gd. will be to 
.da. as .dr. is to tlie Joiown .ea.\ ^uu will therefore multiply the known .gd, liy 
the kiKTHT) .ac.,, namely the fl by the 3; there will be 18 which is equal to the 
midtiplication of .ed. Iiy .od.; therefore if the square of half the number 
namely ^2. is added to h, then there will be ^20; to the toot of thk, namely to 
Ji, you add the nuinl^er ,ne,, that ia yielditig G for tlw? pumbef .ad.[ to it is 
^ded G+ namely the number .dg.\ the nunibcr .a^. will be 12 tlmt is ^ of the 
number .aA^; therefore the 12 is multiplied by the 3, aiul divided by the 2; or to 
the 12 vs added half of it. yielding 18 for the entire number .oA. 

And if it is propewed that the multiplication of .ad. iiy itself yields the number 
.aA. u'hun augmented b^' 18 denari, then you find a number w'hith multiplied 
by the number .ag, yields the number .aA., and it will be 11 whicli is the line 
segment .ae.; iherefoie .oe. times .aj/. yields the number .aA.; iherefore if from 
the multipUcatiun is subtracted the multiplication of .ac. by .dg., nauH^ly the ^l 
by the 5. then the multiplication of .oc. tirv’ .ad. will remain etiuid lo the number 
.uA. minus 9; but .od. multiplied by itsHf yields 18 more than the nunil>er .ab.\ 
therefore tlw luultipUcation of -ad, by itself exceeds by 27 the multiplication 
of ,ae^ by .ad.; but the multiplication of .ad. by itself is equal to the sum of 
two multiphcuLkjtis that are .oe. tiniest .acl.^ and ,cd. times .ad.; therefore the 
niultiphcatioD of .#d. by' mf. is 27; to this is added tlie square of half tbe number^ 
namely there will be ^27; to the root of this, that is ^5* if you will add 
namely half of the [lumbei .or., then G will result for tlie number .ad.; to this if 
you will ad<l the number dg., then there will be 13 for the unniber .ag.; to this 
if you will add half nf it, then the entire number .oA. will be Ig. 

Also there ts a numher,. and 1 cast out a third of it and 6 deiiari, and tliat 
which rcmniiicd 1 multiplied by 5, and tlie aame number rCBultod; therefore let 
the line segment ,aA. l>e the sought number, and let a third of It be .Ar„ and a d c A 
let .cd. be Gj and tlw line aegmenl .gh. I>e 5, and from the .gh. i$ subtracted 9 f h 
tltc humbcT gf. whkh is |l[; this is multipli«L by the number .ac. that is | 
tnaking the number .oA.; and .ad. times .gh. makes similarly the number .oA., 
that is one, that is the entire line segment; therefore ca- Is to .da- aa .hg. vs to 
.fg.\ therefoTP with MTMU'atkm cd. first w to -da. second as Mf. third is to .fg. 
fourth; therefore the mnUiplicatLon of .od* by -fg*. namely the fi by' the and 
the ptuduct 9 is etptftl to the miLltipljcjition of the tinknawn ,da. by the knemm 
■ A/.t tlauefote if tlie 9 is divided by' -A/., namely by ^3. tlu.ui i2 results for the 
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mijubrr ,ad.i if to this is add€vi ilm nuiubfr Me., then ,cic. will lie if to this is 
ivrjilnt iuilf of it^ iiAinely that is I fmrt of it^ as a thirrJ part of lamp iitiitiher 
ts half of the resklw. tbrti 112 resijJts for ilw’ numUT^ .ttb. 


y'oti note that it u rrdured La u rule of you puf 

for the tht from if j^ou u thirii 

of the thing and 6 denart: ^ thing,* rMiriuj* G ifrriun n^matn, 
and you muffipfy them kg 5^ and ^3 fAinjrs mmuj Sf) denart 
rrrnain unr r^uaf to the sought nurrjArr^ ridnjrfy the thing; 

therefore to each port ts itddrd the 30 drnan. And you tCiti 
^ai;e that S and one third thmgjt are equat Co onr ihmg plus $0 
denart; from both parfs you aubtract one And jf rrmainj 

that St things plus one third of a (Amy are rfluaf to 30 denari; 
therefore one thing m worth ml2 denari which js the sought 
number, J^t25| 


Let .<id- tinv*}) 5, luunely .gh.^ yield 24 inore Uiaji the nimiEjer .uA.r theti the 
tauJtiplicAtkni of ,gf, b>' ad. »nlJ lie ouie inimis tlie tiiTiliipUriUknt id ,gf. hy 
a d t b .or.; ;liii 1 fl reMtlts from .gf, tinM** .dr,* Unit b iIk" ^ 1 times the 6: tiierrfme .gf. 

i _ L _tijuHi .£wf. >'ioWs the tiitmiier .oA, mifiUS % imd if to it is mlded tiw 24* thcii 

ttH'n* will be 33 W'hUdi ri^ult-n fromi ,/A, thnt^ .ad.; if tlw* 33 is dividetl 

bv* the J3* iwmirly by .fh,t then resuhs fur tlie mimbcT .ad.\ therefore the 
[lumber .or. ut 115; If to this is j^ifled tuiir of it. uRimdy |7* tlH*n tljcte wlLI be 
^23 fe^r tin? i-ntme number ,ciA. 

Ill A ueftAlti iiei^iftiatiini a i'ermiit rnnli tiiui 12 pi>imdA of rnpitlit. luid be 
tii4uli* uccrtAin profit in thn?e iinuiftis; to this total, tuvrnely to the capital and 
the profit, AJintfbrr mau oddetJ 11 (Aiiimls, ami on all cd this the pn»fit was 
proportkifiiil to Uie first profit, nnd nt the imd uf ta^4i‘c luoutfis the pntfit was 
some muouut, and tin* total profit of twKr UKAiths Juid three iiioutliH was 3 
fKumrdsL it is ttought h<jw oiuch of llw ppilit IjeUmgii to eurb of them* and hnw* 
much was the profit in each month p*'r jKiunds- 1 shall pul the line segment >at, 
for Uie L2 jKiuiifhc, and ,bt\ kir the [indit fmiii it for tiie first tliree incvitths. imd 
the Ituc srgnKAit .eg. is takcti ecjual to the tine Neftment .or., and I shall irubtruc;! 
from it tlie liitc sr:gtnetil *fg. equal tu the litic sef^nait .bc.t tta're wdll n^iinuii 
.cf. equal to the fine scjtriieivr .ah., aiul I stiall add tht' line si'U«J^ut 
line se^jraifii .dr., tliat is 11; therfdijre the total d/, will be 23; mwi let .gh. be 
the profit fnan the numlipr .dg, in oih' year; thc'refore the sum of .gh. and .Aft. 
will Ije y. and liecaiiae the >'Ear is qundrnple the three njfmtbs. I -‘<|udl take one 
fourth nf .gh.:f that is .g-i,; tlafrefore will 1 >p the profit in three niuiiths of the 
total niimbt;r *di/4 tjH^iefore projK>rt ionoXty -afi. is to ,fcr. as is ,dg. to .fli., and 
Ix’cauae thf' number .gh. is qUAilru]»le tla* niuidH.'r .jp,, as .ab. is to .be, wt will the 
qumiruidr of .dg. la*' to ,gh, Tbcri^'fon* with fM;nntiiaikjn tbe qumfirttlile of .dg. is 
to ,ah, as .gh, b to .Ar. Thendure with aihlition tbe sum of Uk" qUarimple of .dg, 
and .uA. is to .ah. as tiic sum of .j;A. ami .he. is. to .Ar, ED<lB.>d as tlie 111] quiuititk'S 
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propqriiQdJili th#? multiplicatloti of ilu^ fint ttie founh will be equal to Mh; 

niuUiplic:atk}ij of the socoud by the third. Thereforp tltt* multiphcatiou of tlie 
qilBjdruple of .dg. pliu .ab. by .be. tA tb« sAfttP na the multiplication of .ah. b}' .gh. 
plus .be. Ludoed .o5. is 12 , and .gh. plus .be, u> 9; the prixlucT is 108, Therefore 
the muJtiplicatluu of the quadruple of -dg. plus .ub, by ,bc. sjniibirly m 108; 
in order to rerliice this problem to one of olKcbra. ] shall put the profit Me. 10 be 
the thing, uud therefore ,fg. will similarh' be the thing; therefore the quBdruple 
of the total .dg. \s 92 plus fill thini^; if tlw number -o^- which Is 12 is added to 
this, then tlie sum of the quadruple of .dj?. and .ah. will be l(Kt plus frnir things. 
And nil umltipliod by -5c-, namely by the thing, make IIJI cetums plus 104 loots 
that are etiual to 108 pounds. Thererure a fuiirlh part uf tliem, namely the 
census plus 2h roots is eqimJ to a fourth of the 108^ uainely 27. \Vl»uce if half 
of the number of rootjs a itl be multiplied by itself, then it will make 160; to tltts 
is added the 27 making 106; tf from the root of itt namely 14^ is subtracted half 
of till' abovt-wrilten number of toois. then there will remaiu I for the amount 
of tlH*^ thing; ttuTefore .bc.^ as it is the tiling, is ] pound; you divide it by the 

3 montlvf yielding denari for the profit ou twelve pounds in one mouth; this 
divided b>' the 12 pounds ^nelda deii^tfi, and ihia is the profit per pound in 
each iiioiith; next in order that the holding of each is had. 1 shall add .be. to ab, 
\ifUliiig 13 pounds; to this 1 shall add the profit of the twelve nmntbi whicli is 

4 pounds, 6 sokli. and 8 (lefiari^ yielding in all jl7 pounds for the first mans 
portirui [p426j of the ca^HtaJ and profit; if the capita], iiajnely the 12 pounds^ 
its subtracted from the capital aj^d the profit, then for the profit will remain ]|5 
pounds; the residlH^ namely the ^3 pounds, remajiis for the profit of one 3^01 
by him who invested 11 fKjuiids. 

Let tiHue lie found a nuiutiOt' which multiplied by itself pins the mot of 10 
makes nonuple the nnmher; 1 shall rmt the thing for the number that is the 
line segment .ab., anfl I shall add to it the line segment .bg. that is the rout of 
10. and I construct over the fine scgmeitt .ab. the ftqujije and to the point 
.g. [ sihaJI extezKl the line segment ,gt. parallel to both line segments *be. and 
•od,, and 1 sfudi extejtd the him segment .de. lo the point .tA and the total area 
of the rectangle dg^ will he in this way ncainple the number .to.; indeed the 
muhiplicatiou of .ba. h>^ itaelf yields the sejuate .bd.; and the multiplicatiDn of 
. 1 : 5 . by ,bg., that is bn. timcN .bg. yields the area .eg.i therefore the multiplicatian 
of .An. by itself plus the rout uf ID yieliLs tlic urea .dg. that is uoimple the number 
.ba., that is the number -da., and because .ah. is the thing -da. abo will be the 
thing, namely the root; and the total area .dg., os it is nonuple the number .da.., 
is equal t-o 9 roots; tberehge the tr>tal .t^n. is 9; if the fine segmenL .gb.., that Is 
the root of Hi. is suhtraeted from the 9, then, there will ren^iain 9 inimtB the roo.i 
of 10 fur the sought nuitiber .An. 

And lot it he sai<l tlial tlie inultiplk'sition of .ab,, iianv'ly the number mul¬ 
tiplied by itself, idiLS the root of 10 , >iekla nonuple the square of the number 
.Int.; ] sludi put agniii .ha. to be the thing, and tlie multIplication of it by itac'lf 
yields the nenstai .W-; and the muJtiplimtiun of bfi.t tliat is -hr., by .5^., that 
hi the mot of ID, ^delds tlic root of Ifl censuf^. I>ecnuse the muhiplkatlou of the 
root h>' lt.^lf makers the census, and the root of LO riiiiltiphed by LtseLF mokes 10; 
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n>u therefurv mtiltiplv the 10 bO' the t’fnsTUd, mid 10 reiufiifl, rcsultii; v^hj tabt the 
root of it, And it will be the rrmt of 10 ceii^ms, thftt vn the mea tiit-refore 
tfie censiw piiLS the root of ten cedfiits is rionupU* the that Lh c^uid to 

D ceusiut if the eenaua is eumUKiiJy »iibtrfkictec|, tlien the root of thi‘ 10 ceii^iia 
wilt remain e<jual U> 8 eeiums^ that iN the area is octuple the stjuare ,bd^; 
therefore as 8 U to U ^ the urea to tlie (fqnare .rfh.: but ihe urea ,ge. is 
to tho square .he/, as the nunilH'r .fjfh, is to the iiiiiuber .hn.; theri'forn as 8 to 
1 so b .gb. to .^.; but .bg. hi knoi^'^n as it Ls* the tout tif lU; therefor^' if we shall 
multiply (lie rtx)t of 10 by tla^ aiei wf slialJ iliside by ibe 8. tla^Ti certainly 
for the nmnlier bo- the root of of 1 denaru renults; ihercfare the squme .W. 
oIho is ^ of 1 denaro^ The rnuUi|iLjciition uf \yy Mg., natnely the root of ^ 
by the ttioL of lO yiejebi (lie rout of and the root b y, that is Jl denari; 
the jl denari art wiibout dlouht o<niiplp that is tfa- square of *tid. 

Atw there U a nuinWr, w'hidi multipliwi hy ibitdf plus llw root of 1th yieltb 
20: therefore we hnd tliat which wits mentioned if we put the thing for the 
number; therefore the ceusus plus tJie root of ID nui^ius is equal to tlie 20, iukI 
iluui if we put the af^owiwTitteii line scgiiieiir >’ou lind tin? cen.sus plus a number 
ec|Uid to the rmt of iO of tliini^ is iqniil to 2(J: therefore I shall .si^|»irate the 
liia^ iiieKimuit ab. into twowpjjil parts by the point .j,: and ilie line segment .ib. 
will be the root of a fourth part of lU, nanidy the rmit of f 2. and the total area 
.dy* will be 20; this results from .dn. limes -By., Uutt is -fw- tirnrw .yn.; if the 
sr|uare of tlie line ^^utent .it., najirriy ^2, in nddi^l to the 2Q, then f 22 rniiiJtfi 
the square of the line theO'^forv if from :^22 b subtracted the 

* root of ^2. najiiHy from .tVj. b snhtracierl .i/V,, then the root of 10 will remain 
hjr tlie nuiiilwr .ah.i therefore the tola! .ga. is the rout of 40 whitdi is to 

twu roots of lU. And If .ba. is niultiplk^ hy itnelf, then 10 results, aral from ^ini. 
times .bg. reaulta another 10, as each of tliem js the root uf 10- [pl2T] 

I inultijiHed octuple the root of a certain number by triple the root of it, mid 
to tite product that resulted I added 20 ileiiaci, and the total wiis equal to the 
s(]uarr‘ of the numlicr; I indtHHl put the thing fur tlu^ number; therefore for the 
fx'tupli’ of tin* root of it will lx? had eight Tools of it, and for the iriph* of the 
rout of it will be had 3 roots; the multiplication of the eight rcH>tft uf it ljy tiie 
thri'e tTJOts of it yieltls twenty-fmjr times tlie uumher, And becauiw we jmt tlw 
number to be the thing, there n^lt 21 nxjt-s from the .said lunltiplicntiuti; if the 
20 is aildcii to tltcm, then there will be 24 things plus 20 ilenorj that are ecjual 
to tlx' {emus, iiaiiirly tlie stpiare of the sought nunilter; therefore half of the 
iiiimtxrr of rcHits w'ill be 12: w'hen U is multiplicfi b>' ilatdf their will lx? 114: to 
this you ad<i the 20; there will Ix^ Mil: to the root of ihi-s you iul<i one half of tlie 
nuiiib<‘r of roots, and yon will haw llx' rma of Ifii plus 12 ilenari for the s«>URht 
numlier; this numlK’r is the fifth binumiid. If we shwll multiiply the binomiid b^' 
24. and wv Hindi arhl 20, tlx hi the rcMidt will lie erpiad to the multiplirntion of 
the biiKimial Ijy itself. 

ta.U it be uakI, I uiulllplHHl the root uf u^'tijple a tH^rtaiu DiiriilxT b>' the tool 
of triple it, nial to tlie [inxJuct 1 riddfsl 20, and from idl this residteil the square 
of [lie number; | mlialJ put the line .bg. for the nuiiilx'r, and 1 shall 

oijinanict on it a square and 1 shall siibtriM’t friuii it the area Mf* that is 


b I 
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20; the nre^ will FenmJ]) eqtjjil Cci the iiiiiitipliCAik>ti rtf the rout cKtMpk 
the numIxT .hg. hy the rwE of tripk the munber; and the product is the t(h>\ 
of Cwenty-four the siiiiare ,W,: iherefbre the muJtipLicAtioii of ./f., thiit in 
bj' .fg. ytekb the muJtiplicat'tDii of the rxxtt of octuple the lunnber .tg, by 
the root <if triple it, Uut the milltipUcution of octuple tl»! number Mg* hs* triple 
it yielrb twenty-four UtneN the Kcpiate thb b nbo equal to the i^quare .M. 
multipUed Ij>' 21 Tb refote if ft*e aimU multiply the tool of 21 by the rwrt of 
the Hquare namely by tbi' nlJinl>er then the root of tn'^nty-fnljr time?i 
the sipuure .btl rl>^uUll; the oauie resuiUii from .eg. times .bg.‘, tlierefore .ttg. m the 
root of 24^ mid if .rp. is sepHrait^l into two equiil parts by the jioint ibeti 
.e/j. MpmU oertaiiily ta* the root of n fourth purl of the 24^ namrly 0- And herAitse 
the multiplirAt.ioii of .fie. b>' .f/,, that is *be. times .bg.* viekbi 20, if we shall 
add to it thi' st|mire of the nuinlx'f .fh., tlial is 6. tlien 26 will be liad for tbi- 
square of the linn sequent .Wt,; therefore the number .ftfi, is the root of 26. Jf 
the numtHT hg, is culded to it, then for the iwmf'ht immlicr .fi^. is had llw rtiol 
of 26 phis the root of 6, uml tJie terms uiaki* the sixth binominl; this bincatiiid 
multiplied by itself makea 32 plus lire rrmt of 624 for the quantity of rlie iiuiiibiT 
.W.: if from it ia imbtraclrd tlie iuch .bg^, ihai is 20, then there will reinaiti 12 
plus the fiMJt of 621 for the an-ji ./g,, and tliis still will iw tbi^ multiplicatioii of 
the root by tbe root of 2G plus tbe toot of G. For the itiuJtlpLicjittoit of the root 
of 2-1 b\' (lie root of G 1-^ d.nt]l tiie root of 24 by tlu' roi'jt of 2fi yielib tbe 

root of G2-t, an it sJiould. 

AMaiii f muUipiieil the root of sextuple any number vtm wLsli l)>^ riie rtaU 
of qtiirituple it, iuid 1 ailflerl dccupk? it plus 20 denari and tluTC were in all as 
immy as tbe UlUnlier muHipbetl by itself; ! shall put the tiling for tlie dcNifiit 
[lumber, atal I shall inidtiply the root of sextuple it by ihe root of qumtiiple 
it, that is tbf toot nf G lliingH by tbe root of 5 thlirg^. yielding tbe rout of 30 
COUHUS becama' when the thing Is tuiiUipliiHl by the tiling it luokm the [‘vnaiis; 
therrfore wIhui tlie rout of the thing Ls nudtipllefl by the mot of the things then 
the root of the censns ramlts; next 1 siiall odd to the root of llie 30 censiks tbe 
decuple of the tldiiKi mitl 20 denari, ami 1 shall lU things pluH 30 resits 
of the census plus 20 clepnri that are equal to the m,ulti|djcatlon of tlu? tiling 
b>' itself, that is the census. This falls imder the rule for a rtad plus a tiuinla?f 
ecpjaJ to the censiLS, Tlierefure to detnonstrate this, [pl2Ji| th 4 ‘ square .rtg. is 
taken with side ,bg., and 1 shiill put tbe thiug to be Jbg*i tlierefore the squiiri' 
,ag. hi ei^ual to the ct^iiaus plus 10 roi>is pliut 20 denari: tJiertfore wt? subtriu't 
from the square .ag, the area of tJie rectflnglp rluit is the nxit of 30 cciisus, 
and from the area Jg, is subtracti,^! the area .fh. that is wpiaJ to 10 Halts of 
the cetLsus .ag.* tlierefure ,rih, Ls 10; there will remain of the total tutiuare atj. the 
urea ,ip, tliat will la- 2fl. And bec-niiae the area .ere, is the root of 30 tt^iisns, ftjul 
the an^a ri^ults frotn tire inultipIicAtiun of .nb. by and Mb* Is tin' thing, it 
ntx^^swvrily fsilloivM That .hr. is the rtMjt of 30: iKH’iiiLSe the multiplirnt ion of tht' 
thing by the root of a number yields the root of the niimiier tiim^ the ef»nsns, 
the rnuUiphi-aiion of the thing by the nxit of 30 nelds the mot of 30 rtmsiis; w€‘ 
therefore add .br. to .rh., and the total .Wi. will be lU plu.s tJie root uf 3t) tliat is 
a fourth hinomial, and wf: sf'jiarate ,fih. into twxi ei|nftl paita wdth tlw point 
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and eacli line acgm^nl -6c. and .ch. vrill be 5 pliiK the root of ^7. And brrause 
Cbe Area ,ig. iit 20^ which resulls from the multipljicaLkiii of .f/j. by .hg., Lhat is 
from .bg, times .hg.^ If we add tu the 20 the multiplication of ,ch. by itself, that 
u> plus the foot uf 750, then J52 plus the root of 750 will be Jiitii for the 
square of the line i^egiiieiit .cjf.; therefore ^cg. is the rofd of the siiiu of the |52 
and the root of 750; if we add to ihis the lirse flegmont then for the total 
.bg.. namely for the Aou^t number, will ije Jiad the root of the sum of ^52 and 
the root of 750 plus 5 plus the root of ^7 deufui, anrl the sum is approximately 

p6. 

1 ]::ieparattMl 10 into two (Kirt-s. arid 1 multiplied one by the otlter,. hju) lliat 
which nvultedi 1 divided by the differrpce bc?twt?eti the parts, and the mot of 6 
resulted; >'04] put the thing for one of the two parts, ami 10 inintu^ the thing fur 
the other, and you multiply one by the other and 111 things ininus the rensuH 
result, and you divide by the diSerence between the parts, muiicly 10 minus two 
things, yielding certainly the root of 6. But when the quotient of the division 
is luuitipbcd by the divisor the dividend always results; thtrefore If wv shall 
multiply the root of 6 by 10 minus two things, then 10 things minus the census 
result. But the multipliention of the irKit of 6 by LO miniL'^ two things yiehls the 

a d _root of OUU minus the root of 24 census that is equal to the lO things uunus the 

census: thert'fure you ^ujd tu Ixitb parts the and the rfxit of 21 nrnsus, 

and the refisus plus the root of 600 results that is ecpuil to 10 things plus the 
rfK>t of 24 census: in this the census plus a number is eciual to roots; I fthall show* 
this W'lth a figure; J dtall put the thing to he the line Hegmeiit and 1 sliall 
roiislruct with it an area with tlie rectangle ,iir. ctiutauung the afort^sedd ceuijus 
plus the root of 600 denari, lutd because we found this to l>e C'qual to lU things 
” ^ ^ plus the root of 21 census, the line .‘St'ginenf ,(x\ will be 10 phis the root of 24; 

hecHiBiie wlien the thing is inuHlplic'd by 10 plus the rtHrt nf 34. there resitlt 10 
things plus the root of 34 census tluct are eqiud to tlu' urt^a .nr., namely tlie 
census plus the root of tdx hundred: if we therefore subtract from the area of the 
rectaiigte ,ac, the sepjare ,ag. which will be the I'eiLSiis, tlieti tiuuc W'lll rentalii for 
the area .tie. the ruot of six humlrcd. and the root of fiOO results from ,dg. times 
.gc.t that hi from .6^. liiiKW .gc. Whence if wv sltull seiMirutc the line segment 
.be. into two equal |>arts by the point then the mult ipl lent ion tif .bg. Ijj' .ge. 
plus the square of tltc line ftegment .eg. will be the same as the sefuare uf the line 
segntent .6c. Iteiu^ if frojii the scjmtre uf the line segment .bf. is subtracted 
the arttft iTiadc by .bg. times ^gc-t then the square of the line scg]i>ent .gr. wdll 
remmii; iudeed .6c’. bi 5 pltis the rout of ti. nariiely half uf lU plus ludf of the nwt 
of 24; tlierefore .he, titn™ iuself wdll yield 51 plus tl:w rt»>t of WKl; if from this is 
subtracted that wbjilt nstilts from .bg. tiiiu^ .gc... llutt is thc^ root of 600, then 
51 w'iU remain for the !4(|uar»^ of the linn scgiia^nt .ge.i ihert'fore Xhp line segment 
.ge. is tlie tttol |p'139] of 51, and if it is suhirnrt«i from .btthen .bg. will remain 
S phis tlie root of 16 miiniM the root of 51, W'hicJi b iIh- Thing, namely one part 
of HI, and if it is subtracted From ILI^ then then> wdll nunnin 5 plus the root of 
31 luirius the mot of fi fcjr the othtT purl: these two fMirts rnultiplie^l together 
make the root of 714 mint;s 13 denari, bei:;niisc the 5 mnhipliod by the ,5 makes 
25, ftiul the multipliratiun of the root of C by plus the root of 31 makeis plus one 
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root of 156, and the multipLication of the root of 6 b^' minus t:h€ rtoot of 

31 tnakis another plus the root of 156, and thus we h&v^ ‘15 plus two roots of 
156, that is 25 plus one root of 7^4^ if we subtract from thb the multiplicfiticin 
of plus the root of C by minus tlm root of 6 and the inultiphcatlon of pki$ tlje 
root of 31 by iuinus the root of 31+ that make 31+ then the root of 744 minus the 
integer 12 will remain; the miikipliration of plus the Djot of 6 the 5, and plus 
the root of 31 by the 5 wp catwMU with the RiuliipUmtiDn of the 5 by tninus ihe 
root of 31, and minus the root of 6 by the 5: nf!xt if we shall talte the difference 
between both ports that is 2 roots of 31 minu^ two roots of 6, mid we multiply 
them by the root of G, cmainly the root of 744 minus 12 denari remits: and the 
miiitiplicatioii of the root of 6 by minus twii roots of 6 yields minus 12. Also 1 
separated iO into two parts, and t multiplied One of them b}.' the rout of S+ and 
the other by itseffi and 1 suhtnic-tfsl that which resulted from the mulirplicatiun 
of one part by the tout uf 5 frurn that which rebuked from the multipheation 
of the other part b>- itself, and there rerualiied 40 denari- You put the thing 
for one part, and 16 minus the thing fur the other, and >t>u multiply ilie thing 
by the rout of S, aud there results lltu rout of 8 census. And you multiply 10 
minus tlie thing by it^i^lf; tla're w'ill t>e 100 plus the rensus minus 20 things; you 
tlicrefore subtrart it From the root of 8 census, and there will be 46: therefore 
the rcK>t of 8 census plus 46 e{|ual to the censu-s plus 100 minus 20 things: you 
therefore add the 2t) things to bf^th parts., and take away the 40 denari from 
both parts: there remains the census plus 00 denari equtd to 20 roots plus the 
root of S census; you the re fore ha]v¥ t!ie iiuniber uf rtKilst there wuJI be 10 plus 
the root uf 2, and you tiiultipH^ the sum by^ itself; there will be 102 plus the root 
of 800; you Hubtract GO from this, and 42 plus the mot of BOO wdll remain: from 
half of the number of coots you siilrtrai'l tlie root of this; there will remiun 10 
plus the root of 2 minus the root of the siun of 42 and the toot of 800 for the 
thing; rhe difTeretice hetwwn it luid the 10, iinmel'y the rtxtt of the sum of 42 
and the root of 800 minus the root of 2 is the other pArt that w'as multiplied b>' 
itself. And operating from this and the prwwUng figure or another, )r>u put the 
thing for the first port, and 20 miuna the thing for the other, and you multiply 
the thing by' itself, eiiuI the census results, euiH 10 minus the thing you multiply 
by' the root uf 8^ and the rout of 8(J0 minus the root of H cenmi!; resulta; ynu add 
to this the lO by Tichich it exceeds the othrEr, and there will be the root of 800 
jdiis 40 ttiiniLs tlir rtica of 5 censutt that is equal to the cermus; you therefore luld 
the root of 8 ceusu;^ tu both ptu'ts. and the centuis plus the root of 8 Census w'iM 
be erpud to 40 cleiniri plu*? the root of tWX), In this the ceusua plus coots «i npial 
to a miuiher; J sliall gi\ie the dem^ntstratiur; witJi a geometric figurrE. I shall put 
the area .ud. equal to the oensuis plus tlie rout of 8 rfnsus; and the census ag. 
is subtracted frotn It; the area .td, will mnaiti the tool uf 8 ccrisns w'hk'li is the 
multiplicRiion of *gc. by and .ge. Li the thing: therefore .gd. is tlie root of 8 
denari, and because the ceiuius plus the root of 8 ciMisuti, uamely tlie area 
Ls cxpial to 40 denari plus the resit of 8U(J, the arei* ad. is therefore 40 plus the 
root of 800, and it is ,ajb. times .id,* that is Mg. tiiiiw ,6e/.r ihe line »egriieut .gd., 
tt'hk'h lies hi the ifirertion of the Uiw segment ,%j., is therefone tfejiarared into 
two equal parts by the point *i.; therefore the area |p430) -Afl, times .ini., luuiicly 



i c 






582 II, Li!x?r Abaci 


10 phui the rcKJt of 8tX) plus the square of rhe bnc Hepjiicnt which Ls 2^ is 
equal to the lupiarr of iltc line segnwuit M,-, tlw^rt-fom tlw‘ squiiie of la 12 plus 
the root of »00i therefore -Ai. is the root of the sum of 12 anrl t he rcK/f of 8(10; 
if from it La hubtracted the line seginenL that is tin- rrait then t^KTe 

ifcill muain for the line se^teiu that is the thing, tlic TtK>i of the suiii of 
12 and the root of 800 minus the root of 2, as we found by another met hotL 
Also I stqiHJfHted Hi into tmi jmrts, aiid I multipliecJ one of them b>' the root 
of H)j and tiie other by itself, and tiinse that resulted were etjual: 1 shall put the 
thing for one of the twt) {lorts, nnd LQ iiiinus the thing for the other, imd 1 shall 
inttkiply the thing by the roett of LO^ and the rout of 10 c^tis-us results; and from 
10 minus the thing niultiplietj by Itself restdts the ceusus phts 100 tlefiari minus 
20 thiug.N that is equal to the root uf lO rensiis; tlierefare ynn adtl the 20 things 
to both parts; there will be 20 tilings plus the root of 1(1 eiiiisiis ecjUal to the 
census plus liKl denari: you therefore haJvx' the nuiidx'r of roots, aiul there will 
be 10 plus the root of ^2, and you niuUiply it by itself; tlirre will he 1102 i>lus 
tJie rtait of HXJO deisfiri; from thin you subtract the KXI; there will retHiun |2 
plus the root of LUNIO derukri! you subtract the root of it from 10 phi^ the root 
of ^2; fur the first port will reiuain lU phis the niot of ^2 minus the niut of the 
sum of 1^2 and the root of lUCiO denuri; therefore tljc second pail^ will la' the 
sum of the na>t (d j^2 iiiid the root of ILHJO denart minus the rout of ^2 denari; 
tills part w'e will find in dnother iintnety T shall multiply llie Lhiugby Itself 
yielding tiie census; mnl Id minus the thing times the root of lU yiehU the root 
cjf imK) minus tin* ruot of U1 cetisua. And thus the ct-tnuei Is f^iujd to tlic root 
of iOOCl denari minus the rooE of 10 eeiisus; yon subtrar-t minus ihe rtait of ]G 
census from both part!*; the census plus the rxxit of 10 ci'nftus w'ill be equal lo 
tlie root of tOdO denari; >vu therefore halve the rtjot of Id denari^ aikd tlK^ root 
of 52 results: (his you multiply by itself and ^2 r^.^i.ilts: you add it to the root of 
KXIG, ami you subtract tin' rtmt <»f ^2 from the root of the sum of thtan; for the 
stHxnid part w'iU remain tlje roo! of the sniii tjf |2 and the rtaii of 11)00 deiiaji 
minus The root of |2, as we found the or her way. 

To a cerliun nmounl. I added IG denari, and I mukipiieii the sum by the 
rcKit of 5; of tills the root whs taken and H w'ns the aforesjijd amomit; 1 put the 
tiling for the amouni to w’hich I Jiddtd lb, and ID plits the tJung resultn. ami 
this is multiplied by the root of 5 making the toot rtf 5 census pins the rout of 
v500 denari; the rout of it is equal to the thiug: you ihen'fnre multiply the thing 
by' itself, and the census results, and you umltlply the root of the sum of the 
mot of 5 t-ensus and the nesjt of oCIO defiati by itself ntul the rt'sult iquals the 
ceusus. and thus the census b equid to rooLs plus a number; yoti therefore hnlw 
the number of yielding the rfjot of ^1: you multiply ii by itsflf yielding 
^1 lieimri, and you adil it to the rnot of nOO: there will tje |l plus the root of 
IKXl. to the' root of which you add the root iif |l, jiind you wdl Imve iLh* thing, 
iiAiiirly for the quantity of tlje sought amoitut, the toot of the sum of the tiioL 
uf 5tX) and ^1 denari plus the rtajt of |l deiij;iri. 

There wen' two ([uaiititu^', anti oiif! avtis 5 g^reatHr than the i>ther, anil I 
multiplied the gn'uter quantity In' tiet'uple it, mul I look ibe ruot of that whidi 
rtwiiittsl, ami it whs tlie saiiK* rts the Ifsser ipmiitity muUIpli^sl liy you 
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put tin* thing for lbi» gr^at^r quant it>v «uJ thv kswii’ quamify will be tbe thing 
miniiH h 5 dttuiriT. anil you multiply ihe thing by ilecupic it, and 10 retiems nasiiLta; 
you take tin? root of it* mtd thrrr will he tht» root of iO census, and you multiply 
the thing miuiis 5 by yiiddltig the tetkstu pluu 25 denari ininiH 10 things 
equal to the rortt of 10 eeusiisi yi^ii TliendVtre 4 vlri 111 things to Wh partm and 
the reji^u:^ pins 25 detuiri equiUs 10 n)ots the root of LO censiui. (uvi thus 
tlie etULHUS plus a nundier is eciuaJ to rrxjtsj thmifore yon halve tlie nuiiibor of 
roots, anil tlurc will lie 5 pJiiN tlie root of ^2: \*i>u mnltiply k by itaelfK and lliete 
will Ih? ^9 [p43l] plus the itjot of 25tt; from lliis yo<i imbtract 25; there will be 
|2 pjin» the nxK of 25U; to the rtxjt of this you add half of the number of routs, 
namely 5 plus the twjl of ^2; then* will he 5 pliLf the root of \2 plus the root 
of tlie sum of 12 denari and the r(K>i of 250 fur the thing, namely the greaier 
quantity; if 5 is subtracted honi it, then the lewiPT quantity will be liad. 

Also there are iwn numliers, one of whirfa e^reeds the other by 5, and 1 
muhiphed tlie greater of them by the root uf b, and the lesitier hy tlie toot of lO, 
And tliose that resulted u^ere equal; you jmt the thing for the lesser nuiHlMV) and 
the greater will l>e tlir thing plus 5 denari: you therefore multiply the thing hy 
tlie root nf HI y'k^lding the root of 10 re^jsiis, aivl you mnkipty the thing pluH 5 
denari by tlu* root of M yielding the irait uf 8 tvnstis plus the root i>f 20(1 ik^uari 
a'hich is eciual to the toot of 10 censm. You therefore subtract from both |>tuts 
the root uf 8 rriisuM, ninl lta''re aill bi^ tlsr rout of 10 census minus tlie rout tif 
a teusiis eqtial to I lie of 200 denari. Y<m tlierefore multiply the root 

200 by itsiflf yielding 200 deiain, mid you tuuUiply the mot rd' 20 cimKUS minus 
the root of 8 census by itself; there will l>e 18 census iniinis the rout of 32(1 
ccuNus eeusiis. Fur exaiziple, let the r|ijuntity .rih. be the rout of 10 ceii»iis. nud 
the quantity .i'b., that Lh the root of 8 ceiums. Ls subtracted from it; there will 
rciTuun -uc.f the quantity that we wash to niuHiply by' itself, and becaiwe the 
quantity .ah. is sf'|>Arntt^J iuto latz parti by tlw point .r,, the siiiii of the A{UJin’4 
of the quAutitios uh. aial .rii. is ei^ujil to ikjuhle the atpa xh. times .ub. plus the 
square uf the qunuiity .uc.; tl»Ti*[iifr if frotti the scfuares of tlu* quantities .oh. 
and .r6. is siibtracUid doijliU* rla* Jirea ,r^i, tlnK** .ab.y then ihtTi* will ri^aiu the 
square of tht^ quantity .or,; imlred there rei^ali 10 census from .nh. times itself, 
and from .rh. times itself rnndl 8 census; uial thus for the sum uf the tApiarcfi of 
the cpuuitities .oA. and .c^. an*^ hml 18 ceoituA; if imp subtrart fnan these rknible 
tlw* luert .cb. times .ii6.. that ii Hie n>ot of :l2(t census census, then fur the itguaro 
of tlM* quantity -ftc. will rrmain IH a^iisus iiiiims the nx»t of 320 ceusiLS nuisiis. 
ns witH said- And fi^mi .be. times .ub.p that is the ruot uf 8 reiwUK tiuH'S the 
root uf lU census results (he n;a>t of H(] iNmsiis eeiunus; and dmihle ihli is twu 
roots fjf stJ eeiisu-s ciuisus. And iwr^ tTKJts of 80 census t'tuisus are one rutU of 
32(1 ceiLsikK census; and tin* rtayt <jf 1(1 nniims minijs the rot:! td 8 n^nsns is tqiial 
to the rcKit of 21M^ tletuiri, an<i KimilaHy tlie wpiares of both fMirta \cill Ih^ etpial; 
ihetefore 18 cvtisiLi pt\Li tla* rotrt i>f ,'t2U renstiA rrniiiifi are i^ijal to 208 ileJutri. 
You therefort" r».'du<'e to tme ceitsus, and in onhif to do this, you multiply by 
^ I plus the hwl of 2(1. And tlie multiplication of |4 plus tlw’ rotjt of 2<1 Ini' 
the 28 ci'iisiiH minus the rcajt t-d" :J20 cej^nts rt'usus >ield-s the i^ensu.s» as I HtiaJI 
deUMiu-strate liekm', I'lw iiudtipbt^lkai ^ >1 plus tla* root uf 2(1 by ita*^ 2U0 drn&ri 
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>'wldB 9(K} plus ihp root of 800(i0(); tli^rcfor^ the oetisus ui ecjiiaJ to ''XK) tlcnaji 
plus the root of 8(KXKXI; the root of it, that is 20 phis the root oF 500. will be 
tFie thing that is the lesser niJTnF>cr; if 5 in to it, tlieii 25 ph]j{ the root of 

500 cietLari will be had fur the greater tinmiier^ Hoa'cvtr llie root of 900 plus the 
root of 8(MXKIU was just found: frtim the stpjfu-i' of half 91H1. whirlt is 21)25<X), you 
subtract a foinrth of the 80000(1; there will remain 2500; the root of it, that is 50, 
>Taij luhl u» 450, uajjiply half of the WO; the*™ will be 500; mid from tlie 1500 you 
subtrac t the 400. and you take the root of the 5<K> and the 400, aiiiJ there result 
20 and the root c}r 500, and the Hrat nuinl>er is found Arnl ir.>'cju wish to ktKW 
the nircthtxl of reducing the 18 e'ensus plus the root uf 320 census census to one 
cetiHUH. then \tiu Cimslder wdiat occurs [p432] whcii any apotorue bt multiplierl 
by Its binuiciial, ur when a biitomial is multiplied by its apuroiiie; a rational 
iiumbiT resultn: we indeed say that the npotome 18 minus the root of 320 lias 
binomial 18 plua the root of 32th tliesw ntuhipHiNl togetiMU make -I iMS'jiuse the 
multiplicatkm of the 18 ihself niake^ plus 321, ami the muIttpLication of phis 
the rout of 320 b\‘ miDus tlie root of 320 makes minus 320; the diffidence of 
the twtJ is plus 4, as wt? said. In the same wmv if we sliaJI multiply 18 ceiihus 
mintts the root of 320 census cetisus b]i' its binomial, nanadv bv' 18 crtLsijs plus 
the root of 320 onisus census, tlK!ii tliere will bi' 4 cousus ctuisus. Wliejice if we 
shall divide the 18 rensus plus tJie root of 320 rensiis c'etvsirs by the 1, and we 
shall multiply the result by the 18 census minus the rout of 32(1, then there will 
result one censutii: tire inuhjpltcatiofj of the 18 plu^v the root of 320 by the 18 
eenaus minii-s the root of 32(1 I’ensus census will yield I c-chsuh; therefore if wt 
shall niuitiply the 18 census minus the rout of 320 census census ljy a fourth of 
tlw 18 plus the rofjt of 320. namely by ^-1 plus the roi>t of 20, then undmibtcdly 
one census wdll result, and this is wdiat I wished to demonstrate. 

^^'c CAji &nd the solution to this prolilein in aiiotlier w^ay. Hut there itt more 
to detiHJiuttmte, iiiuu^ly wfien there an? tliree tpiautitk^ in tviotiiiiit'd proportion 
that have some otlier gi^eu i|uautity in the smuu proportioji to auuther quantity, 
the multi pi icAtiou of thir lca,st quantity of the two qtiaiithii's by tlie sum of tlie 
middle and greatest of the three fpiaiititics will be the same as the imiltiplication 
of the greatest of the two r^uimtities by (In* fuiiu of iIm^ middle and hml of 
the three quantities, lor example, let the three qnantiticri ,o., .5., ninl ,c, in 
mntiniitvl prupurtion and having the quantity .d. In ihe same pro|xirtt{jn to the 
quantity .r., and let .d. be less llinii .c., aiul lei .d. be to .c. las .a. iw to .5., and 
an .b. b to .e.; i S£iy tliat .c/, iiiiiJiiplii^l \Yy M. phut .c. is the ssune nj^ .r. rimcK .a. 
I>hih .6,; it bt pitmui tlute: l^ecause .a. ia to M. as ,fr. is to .r., the sum of .a. and 
M. h to as the sum of >h- ^md .r. is to r.; therefore with permutation tlie iumt 
of . 0 . aricl rb. is to the 'fimj id and .r, ss .5. Is to -r.; but an hs to ,c. -ao la .d. 
to .e,; thert'fore as ,d. is to .f, hu is iIh^ sum of the qnanljtkw .a, ajifl .5. to the 
sum of the qiuuLtitim .b. and .e.; tlh'irefuro tin? inullipUentIon of .d- by tfie i^um 
of tbe quantities .5. and -C, is equal to the niultlplication of the quantity ,c. by 
the sum of the quantitii^ .a. ami .5., ns I said l^efore; this known. I shiill return 
to tla' aliovewTitten problem, ami 1 i^kiill put .d. to Im? tJu? roi>l of 8. luid .c. to 
he the root of lU. and ,/. to Ik' 8. and .h. to be ID, atid a?, ./. Is to .h. ^ is .a, to 
.r., and h't .c. t»c hvx" imire than m.. aiiiL J ^hidl put the numlier .g. in pro|K>rtion 
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between itie numberti and aiirl the nuiiib^T .t. in prtiporlkiii between tbe 
niiinber^ -a. and 1 ftay Kjtal that thir uutnbera .b.^ and ,c. are prD|K>rtioind. 
and have proportion the quantity .d. to the quantity *r,; muhiplying itnelf 
tnakra the numlwir and miiltipJv'iJtig jtiteLf makes the number ./i.; and .g, is 
tjie i|i]aniity put in the pm[x>rtkiti t^etwren the uumhers tuid .h.; therefore 
as ,d, is to .f. m i« to and .ff, to Ma and as ./. b to .h. so hi .h. plus ,a. 

to .c,; but ns */, » to m is the fiquare erf the number */. to the square of i}mi 
number ,5,1 as is Khow'n in geometry^; iiideenl as .a. is to .c., that is as the first 
is to the thirds so is the Hquare of the find ^n, to the stiuare of the ^eeond .5.: 
thendore because is to .h. as .u. is to .r. so will l>e the st^uare ofto the 
square of the number and as the square of m. is to the square of the nuuilA^r 
,k; therefore sis */, is to *5* iso adJl a, be to .fr.; but lo is as .d. to ,e.; 
therefore as .d^ b to ^e- so b .a- to .b.i but as .a. |plit3| b to .5. so b .b. to .f.; 

therehire as .d. b to .e. ho b .u. to aniJ .6. to .c.\ therefon? the numbeTS .d., 

and ,e. are in coptiriiied pruportiun tJiat have the quantity .d. to the quantity 
.t, in the sajin* ptoporlioti: therefore the multiplication uf .d. by the sum of the 
numbers .6. and -e. is the sajue as the multiplication of .e. hy the sum of the 
numbers .a. and afs uk' ilenioustraied alxi^'e. Dut [ wbli to demonstrate how 
the iiuml>er .a. plus ,5. b found: btrause ./, is to .5, as m. is to c.t mid M. 

exceeds the number ./■ by 2, and the number -r, irsceeds ttie number .d» by' 5+ 

as 2 b to 5, so b to aiui ,h, lo .c,: tlierefore if ymi wiil multiply tlw 

numbers /• and by the 5, namely tlie B and tlie 10^ and yTiu will dmde tJte 
prmlucts. that are dO and 51), by^ 2, then ytiu will hav'e 2D for the number and 
25 for tht* number x.* and because the uujn1>prH ,fr.^ and x, are in mntiuiied 
proportion^ the muitiplieaLiou of the nujitlKn ,0. by the ninuber .t., tlnit b 5(X)^ 
will t>e tbi! same as the multtplicatio]i uf tht^ ituiiiber by itself; therefore the' 
number .5, is llte rtsjt of SOO, and tliUs Wf find the first titluibef to be 20 plus 
the root of 500, and tln^ second imuibcT adds 5 to it, tuid is 2b plus the root of 
50(1, aj^ we Edund by aiiuttier method, ami it isi noted that if tlie roots .d, and 
X. are conmieiisuriible with each otlier, then the proportion of the square of the 
root .rf. to the sqiuire of the root x. is as the pToportion of ajuare iium1>cr to 
sclUAre mimhcr; therefore the numbers .a* and .6. are eommcjisurable with eorh 
other, and the sum of them will make a ratioiiaL number. For example, let .d. 

l>e the rrxjt of 2, and .e. lie the raol of M; the Hjuiires of tlte roots of .d, and X-_g, 

are 2 and 8; tndeeti the proportion of the 2 to the 8 b espial to the proportion 
of the square number 4. to the square nuiiilier Ifi, 


And because wv wish to find tn\> nujuibeni, one of whirii exci't*ds other 
by 5, let th*‘ multipJitaiion of ilie ijreator of them by the root of 2 be equal 
to tire niultiplicAticai uf the Hiitailer by the root of 8; we shall tnultiply the 2 
and the 8, that are the squares of the tiKits .d. and h^' the afgre^d 5« and eitgtitit 
wv shall divide that wdiirh will resiiLt liy 6, that is the difference between the 2 
and the 8. and we shrill have for tlie uumbt'r ,d,; we sluJl has^ ^6 fur the 
number ,c,: ttierefwr the iiumlM*r -6- which is between them both is tlie double 
{jf IU namely also the third nuinher, tiamcly the |f>, is double tin? second. 

Whence we add the numbers ,a, and togelhert and we »htUI have 5 for iIh.^ 

U^t tiuniber, atid if add the numbers b. and .i\ logethcT> namely tlie 


A ^ 

.^3 36 



5i<C H. Libnr Abouj 


auil th^ ttu'ii 10 u madx^ fur cb#^ iiumlTfr. And the propurtiou of 

the Miin of Hud Jk L'« to tJi (2 aiitfi of .b. aJjd tluiL is 10, aa tJii^ praportiun 
,d. ti> .r.; itidf^Hl tbp root of 2 la half cjf the root nnd aimihu'ly the h ia half 
of the 10, iuhI thua vtiu siriv^r to opt-rute in sLniUar prubk'nu. 

1 niultiplieil it a^rtAiit aitiount by double it, ami [ Acldiil 2 to the rcxit of 
the product^ and 1 niultipLiei;! the sum Iw the aforesuid -Huuj^ht rniiniHT, iiiid 
30 dennri resulted: you put the thiiiK for the nruotiiit, and tou lunUiply it by 
double it, fllid lliere reijuJi two tieiucUji; to titc rwit of this yon i«ld the 2. an<l 
X'uit will have the rorjt of tviu cenMis plus 2 deuari, ruid voii midtiply it by chi- 
thitiftt uiid tliere resrtdta the root of two ren>tu« censns plus two thinf^s iluti are 
equnJ to 30 dcftiAti; yuii ibendure f^'fluce the rpol of tflru eensiMi et'O-sus to ijJie 
eeimts, mid you multiply by the ruut of ^ to do tliia, Beiuiuae if the rout of tno 
cpiLsiiM ('eiu^aa bt niultipLied by the n'mt of two reie^im rcttHiiK, then there result 
t.vQ cenauH «^usu3+ if »t hIi»] 1 di^i<le tlie root of two a^nauij Lt^nsiLS by llie leiL'^ua. 
then there rertaiiily rp^nlts the root of 2; becsiise of this if si't? aJudl niultijdy 
the root the sdd fTtiHus muwiiH. then then' ri’^nill fi*i iiirtiiy as tax? tetutits.; 
therefore if we kbUI uujttiply the root of tw^g WTlsiis eensu.H hy Iwdf (if the TOOt of 
2^ thnt is the mot of then there ri^siilts one eensiiK,. im We Kuid,. and beL'aiifie of 
this \t>u similarly [utdliply the two things by the ruuT of ^ yielding the rixjt of 
two <.'«niiu«; [P‘13‘1] and thus you will have the cjcixhus plus tlie root of twxji census 
tb«l is eqiiaJ to tlie [nultipl)ratiQn of the 'Mi hy the of ami thin product 
tm the root of miU thus ii^ this ppddejTi the c^istiK plifs rootx Im I'tpud to a 
□mnber; yuu ihern'fote h^dee the iiuml^er tif rrmfs: the ftjoi of one lialf de[iiin> 
resulra: this is undliplied hy itself yielding ^ thai vtiU fuld t<j ihe rtiot of -150. 
mid yun will lui^t* the toot uf 1.50 piiui one half of one deiiitro for the sought 
muount; from the root of lliia you sublrm’t the root of there wjJl remain the 
root r>r tlie sum of the rtxit of -150 plus one hidf deinm> iiiliius the root of ^ of 
the integt'T one. 

Ami it ui noted that wdieii tfu' njot of luiy nuiutier i>f csusii-s cchkijh is dividiHl 
by" It umuher of een.HU.s, then the iimubcr is only tUvidfti by^ the tiUUiber: and 
when tlie tool of n tiuitilier is djvidtd n ntimlier, t\mi tin' nninlicr of which 
t>vi‘ rtmt is taken is dividwi liy the sijuare *4 iJu- divisor. For exorupk. if wi» wikIi 
to <]ivide the root t>f 32 b>' -I, llirn the 32 is tiivideii fiy tlw rtpiart* of 1+ ami the 
root of tliat which mndts. namely 2, is that wliich results from the division, and 
in the same way when divide the* root of two census c'etisus by the <'ensus. 
llieii we riividr the two census oensus \yy the tuisiLs ecuaiis. and the root of the 
Quotient, iionudy 2, Is tfmr winch Ti'sultM from thediviKion, m wc sajfL Ahm 
when the root of any iiniuber is mnltiphed liy the thing, then it is as though mie 
inuUiplkM the root of a iiuiubf^r liy' a uiiiiiher; but wIh'ii the rntit of ii iituubcr in 
inullipUevl hy ii niJiiilmr. then il»e ^]u^ireof the root ik uiultiplifNil by the sipUMre 
of the niiinber, and the root uf I hut which rr?fiilts is that wrhicli is sought. For 
exmupk'i when we winb to multiply the rout fif 8 by' -1. then we trmltj|jly the 
by 16. Hii<l the nnA of the iiolurt, iiuincly 128^ is the {>nHjuct td rite siiKiight 
tuiiUiplkatioiti Hiinihirly wlieii wt ijiuitipjy the thing by the rixil of a iiunitH-r. 
then w*=‘ must multiply the thing % it3#?lb and that W'hich ppsuUh we multiply 
by tlK" jiuiiiIh.t of the nait, and wt taki' the rwrf of tlw prmlnrt; and when we 
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multiplied ahovt* the iwu thiiigK h>' the r<J<jr uf we knew to multiply the two 
things hy thpiiwelvos \i<‘tding -I rensus: tln'se w^'rc multi pi it'd by the ^ yielding 
rwi> eiOHUs; llie root of thiH. j\s wc wud. reunltii for rliiP multiplimrion- 

I t^rpnrateH 10 into two pjirtrt, fluid I divided the greater by the lesseTt nml 
the IcvwT b>’ the greater, ami I afirlecl the quotients, and the sum wua' the root 
of 5 denari: hn ow of the part-s Iw* -n- and other be .i.; and -fr, b dividPti l>y 
0 , viehliriR and a. by' .fa. yk^iding .df .; 1 say hrst that tlie uinltlplk'Htion 
of Mr by' .fa. tiineH .ij*u is njiutl to ibe sum uf the lurpiares of the two numbeni .a. 
anri ,fa.; for e.xaiiipk\ when .fa. b> dividefi liy un, then there results .gdri if .ifdr is 
midtipUerl liv .a., llien then.* revuita .fa.; tliendote if tin' product of .{|d, mid .n, b 
uiidtiplk*d by ,fa,, then it will Ire the shiih‘ itN .fa'. Lttue?> itself. Api^oin becauar when 
.n. b divided by .fa. there results .fit., if .dt. b multiplied by ,fa., then .a. rfniilts; 
then'hire if the imiduct of .df. mA M. i» imiUi plied by .a., tlien .a. tiines il*'lf 
reHijJts; herausi* of this* if .n, b riiultipliefl hy ^fa., and the product b multiplied 
liy then tln^ result b the sum uf tin' s^jUiiies uf the tuiinbers .n. and .fa.* 
Atul t>e(-ause this b m, vxiu put the thing for .a., and 11> minus the thing For 
.fa.* and >ou multiply the .u. by itsHf yieUling ibe census, ainl you multiply H'J 
mimts the thing ijy itself v'lelding 100 plus i1h' census luimts 20 things: you arid 
it To iht' rejiMus: there W'ill In' 2 eenjiiis plus UHJ di^imri minus 20 things; next 
you multiply ei. ty .fa., iimnely tlw thing by ID minus the thing: the prcs.|iii'r 
will be ]D tilings tulnu^ the; I'euftus; and the total yun tnultiply Ij}' this 
qujuitity .gr. will nbi:» be tiiulliplkHl by ibe r(H>t of 5 denari that yiekb the mot 
of fjOO census minus the root ot 5 censiL« ivrLsitfi llutt b equnl to 2 cr^ttsiis plus 
KMI <10^111 iiiinns 20 tilings. You tberefiire n'store the 20 thiiij^ and the rock of 
5 I'eusicH ceimiis tu bath parts: there will be the root of ^ ocukus rrwnis [plti5| 
plus 2 census plus 100 ilenari equal to 20 tliing.s plus tlie luot of 500 census: 
yuu reduce tlib tu one census: you multiply them nil liy the mot uf S niimn* 3 
iletutri, aihi tin.' iiiultiplicatiun <j>r the ruot uF 5 cenaus ounsUH plus two n'lisiis by 
the rwt of 0 iiiiims 2 jidds one rensns. beeause when ihe ruol of G plus 2 liciiari 
b multiplied W tbe ruut uf 5 minus 2* then 1 roHults, anil the iinUttplirAtiim of 
the lOlt by tlie nxk uf 5 inJtiUA 2 yie-Jiis the root of n'iOOtXl intuus 200 denari; ilie 
ruuhiplication of 20 thiiigK plus the rout of 500 census by' tin' root uf fa tninus 2 
deinun yiehis as many ns 10 thinga: Ix-caitst' the nuiltiplicAtiou of tlw rout oF h 
by' the root of fiOO censtis yleldij ihe root of 25 IlKJ ceiwiis. natnely GO things, and 
tile iniUti^du'aijon of the minius 2 h>' tlw‘ 20 things yrHiLs minus -10 things, tlit* 
ditfeieiire Vietwren them aiirl tlii" faO things jiK^t found b ID thiuf^. ImJeid tin' 
multipUcAtion of the 2U tliitigs tiy' tiie root tif 5* that b plus, we canct‘1* aa it b 
equal iji quantity to the multiplieittiun uf the rout of fatXl rensus liy tlit!' iidniis 
2, and ihlH the mnltiplicntion uf die 20 tliilig;!i jilus tin' mot of GOO I'enims by 
tln' root of fa minus 2 yields ID things that lue eciiud to one emtms plus the root 
of failDOO minus 200, ainL thus n iiuudier uf roots arc <^iiai to tlw' otuntus plus 
a number* and we put this mio a figure in tinier to set* clearly liuU wdiicli w*e 
wish to say; let the aide ,ah. of a lertangle he the thing, ami let .fae. be the ID, 
atjd thiis the Aren .uc. iKdds ID tliiugis, and lieeause the lU things nn' equal to 
cme n-HiMus plus thi' nxit of fatMXM) minus 20tl, we subtract from the an'ii ,£if. the 
srpuire .ae* which is the oi‘nsu«: tinTe will n'fnain of the* ama .tu\ tbt* ./r. that 
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til the root of 5U()00 taijius 2UUt thAt is ./e^ ti±iu^ tluii Li .bt.. tinted ,rc-; luid 
the line W'f^meut .6r. is separalcvi into two equal porta by the point iind into 
two uneqtuU parts by the point ihereforp jf from the rftpmn,’ of the iJumbiLT 
.W.* that is 25, we KubttAct the multipUeatioii of ,6e. by -ee., tliai is i\w nxrt 
of 50000 miuns 200, then there will rraiyun 225 minus the rtKrt of 50000 for the 
flqiijire of the nuniher thej-efare if the root of it, that itt tln^ nurnlH^T .de., is 
subtracted Irotn W.^ that is frojn 5, then lliert* will reuiajjj 5 niiiius the root of 
the differenoe iietwoen 225 anil the root of 5000t^ for the iniiiJo'r -in:,; iind this is 
one thing, namely one of the two parts tif th*^ 10; the utlier truly is tlie number 
,ec. which is 5 plus tlu? root of the difference between 225 ami the root of 50000, 

And if you wish to find the root of tfie difierence of the 225 ami the root 
of 50000* then W4i multiply the 225 by itaelff there will be 5tK>25 from which 
}‘Oti sulitract the 5(XKX); there mtiLaiiLs 625; the iMot of it, that is 25^ vnu hal\e 

yielding |l2 whidi you subrnu t fnMii half of the 225, tiiat is ^li'2; there will 

remain 100, iuul >xju lukl the ^ 12 io the 1112: there will l>e 125; you take the 
ruQtri of the twxj nutnlien). and subtract tlie h^swr fn>m the greater; lliere 
win remain the root of 125 luiiius the 10, which is the rottt of tiie ditfiTeiice 
laHwixm the 225 and the root of 5(Xi00, and this is the nTiriilier ntd,; if vf» suld 

.dr., namely the 5, then for thi' total -ec. will bt' had tlie root of 125 iiiicm!i 

5. that 13 the greater juu-t, and if wv shah subtract .ed. fnrKii namely the 
root of 125 niinus tlw 10 from tlie 5. thc^ there wUl lemiiiu hjT tlir li-'sieT ;uut. 
namely for the ntimhef rbc,. 5 miiiUfiL the rm>t of 125. 

W'e can ludeed fiml in onotltiT way (n] the sciJution to the same jirobleni, 
and to do this jimu put the lluug for one of the two parts* and truly 10 minus 
the thing for tlie other, anil you put it that fmiii the div'bdcn of Ml iiilnus tlje 
thing by tlir thing results ouc rkfoaru; then-fuit- hum the divisiuit uf tiie thing 
liy 10 minus tlie t hiug resuEta the root of 5 tniinis une deiiaiu lief'ait# when 10 
ininua the thing waa divklHi by the thing it was put that ora' lietuiro rc^tultcd: if 
llic denaro will be iiadtiplied by the tiling, thm there rertaiiily results 10 minus 
the thing, because alwnjn when the divisor is multiplied by tlw riuotient^ then 
the dividend reaulta; sfimlarly w^heii the thing is divided tn^ lU minus ipinfij the 
thing, then there results the root of 5 nilniis rme denarri; if you will nuiltiply 
ttw rod of 5 minus one denaro by 10 minus tlie thing, then ihe thing results; 
but the multipiiration of the roert of 5 minus one denaro by 10 initiiis the thhig 
yiekb miiiiis 10 deimri pins the root of 500 minus the root of .5 ct^-risus jdus the 
thing titue« oue dennitj, iukI tla* inultiplk'Atmfi is ilone thus: firm the* rout of 
5 18 nmltiplkil by the 10, afn) plus the root n| 500 reaiiitn; and the root of 5 
tUnes minus the thing ykdd8 minus the nmi of 5 miiaiti; ami minus one dennro 
times tjjc jdiifl 10 jiehLs minus 10 dciuLri; ami the niultiplkathm of the minus 
one tjenaro by minus the thing yiekls plus one thing timed one denun^, which is 
equal to 10 iTiiuud tini* thing, and thus the mnltipIicMtioti id the root of 5 mitiiis 
one deciaro by 10 iiiiniis the thing >'ields tlie rtiot of 500 plus 111 niinus the thing 
minus tlie root of 5 ceniius miiimi 10 denari that isiuals tlH‘ thing: >x)u tberefure 
odd the il> dknuui to both parts, and you take away tJie thing from Vioth |>drts, 
and there will be LU {dan the root of 50E) tiiiiius two things miiiu-s th«> root of 5 
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that hi (yiu&l ui Ifl denari; 'n'e divkk the 10, niid there results L plus 
tfit* root of 5 iiiinni^ | tiling niiiiU(> IIh? foot of ^ that m etpiai to Ofie 

cienarcu and liecAiiHe the muttijiliratioii of the one dfoiaro by the thing yields 
to minus the things If that whkh k equal to uue denaro, namely tbc root of 5 
plus I miniiN one fifth thing min^in ttie root tjf ^ in multiplied hy the 

thing, then there siinilarLy lesulta from the multiplicntkin 10 minus tlw thing: 
therefore we muJiiply the thing by tbc root of 5 plus I ininu^ one fifth thing 
minus the root of ^ census^ and tiiere rtsiults the root of 5 census plus the thing 
ininus | cc&siis minus tht' root iji ^ cetthtuH oenstus, that is c<;ua] lo IQ minus 
the thfug; rou therefore add to both parts the thing and the ^ census and the 
root of ^ census census; and tlir irict of ^ nfrisus census pltLs | ceiums plus 111 
denari will be equal to the root of 5 census plus 2 things. Vou therefore reduce 
the root of ^ census ctuisus plus one fifth ciitsus to mu' census, and to do this 
^ou multiply them b>' ibt* root uf HOO minus 20 deuari. juid tliere results taie 
census: next in ortler tu reduce tlie ID ileiLAii which are with the census and tlie 
root of 5 census and tlie two tilings that oppose the census, vou iiiukipiy tliein 
by the root of WIO minus 20. and there resriU 10 things that arc eriuaf to file 
census plus the root of fjOOOO mlmrs 200 denari, os we found above; next >ou 
will operate as abtme, and >T)U will have tlie proiKwitiDn, 

Indeed (licrc in unotlier inethod for solving siiiilloj: problems that I am uiutble 
to <lemonstrttte until some of the nu^esaary opiirntions are shuvMi: if two numbers 
are given, and the second is divldeil hy tlie lirst, and the first by the sccomh 
and if the quotients are inillliplicd tijgcther, liken midoubtetUy 1 results; to luakie 
this evident let the two iinmlx^m l>e .n. and .6.; and is divitkd hy .a.^ mid the 
quotkut is and m. k divided by ,b., and the qiiotiem b .de,; t say that if 
jjd. hi inultipHcd !>>■ rk,,. then 1 nwults from the mijUiplication; this b proven ^ 
thus when b. is divkied li>' ,a. tliere results thcrefrne if .gd, is multiplied 
by ,a., then .b. results; and tlir same results if L is multiplied by .h.; therefure 
.fr. is to .a. ah .gil. is to otiC. .Again wlien .n, ia divided l?^‘ Llten .dr. riwillts; 
if .dc, is iiiuJtipJied In' .6.^ then .a. nsniltis; but if .a. Is multiplied by k similarly 
,a. rcHultK; tlw^refon' as uiw* of to rdr.^ ho is ,ft. to .a,; but as .ft. b to .a., s<j b .gd. 
to one; therefore aa .^d. b to 1,. so is one to .df . One b tliorefore intennediate 
between .gd, and Me-i tbertdbre tbc inuUlplicatHMi of ^g<L b>' .de, is the same as 
the iinjltiplicathin of utu^ by itjself: but tlie multLplicatkin of I by ilseJf yiekls I; 
therrfon' tikc multiplii'utioii of .gd. hy .dr. yields I, and this is what I wished to 
shtiw\ 

Now 1 n'lurii to the problem: I Nepiu-attiii Id into two iWirtK, aisl I divide^i 
the hrtd b>' tlte secoiul, ainL tlie seoaid by the first, oml 1 uikk^l tlie qiioiieiita 
togftiHT, and I hi: total waa llu' root of Q; therefore the root of ft is ^jCpnxiit^si 
into two parts, nw of whirli multiphed b>' the other [p437] niakps 1; and b-t 
tike afuretSHid fiarts be .gd. and .dr.* and tht* entire .ge. m the root of ft; ami the 
point .r. divkdett .gr. into twxk e()ual and each of the ports .gc. ond .re. 

will Im! the nx'tt, Ilf ^ 1; mill .gd. h tnultiplitd hy itself yielding Jl; and if tlie ^ 
nmltipliratiun of ,gd. Ik^- that in is snbtrarted, then there will reinairi ^ 
for tlie of the numlkt'r .dr.; the niot of tlik is j and that w the nmnlxT 

it subtracted fr<im .gr, will leave for .gd. the toot of ;|l miiiiis one lieijaro; 
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miil riit:. iulduti itj .cc. will Vir (lir rc»n iif tint? hiiljf For tln' f^iit.ire 

jit%: tlifTf'forf^ wlir-ii flu^ ji^irKitrr [iiirt (if |l] is divith'fl by ih^? Ipksim'. llnTC rvsfiiLt^ 
ilu' r(iof. of ^ I pliiij ^ (iiMuiro. jiiiil tltu U'liser luirf is iiivi(!(.^| Ijy the (irisiti^rT 
ilif'H Tool of [iihiiis i rhniuro ri'siiltH. VV'fl nui Hud the pnrts in 

ujiLithur vYiiy: you put lliu (hinf> hjr (Hif uf the two prtrts; tJif itllier will lie (lie 
root tifF> iniiins tiie thing; iind the thing is tiiiih ipiii'd by the tour, of 5 iiiiims th(' 
Thing yieliliiig Ihe root of 5 census iiiitiiis the census rlinl is etpuil to one denaro: 
tliereffire Von ad<i the etnisus to iiolb and therf* will Ix’^ one (m^hsus plus 1 

doiuiro tliut is cqiiLt] to the root of & ceiLSUs; ytiu tliendore have the nsit oF 
and there will Ixf lla^ nsil of |l from wdiirh \oij subtract ]; there will remain 
j. The rout of it, that is you ^ublraet from the root of ^ there wilJ reiiiHin 
the rcMJt iif itiLtiiis ^ for one of (he r.Wii jnvrts; (he other truly will 1 k» the root 
of j| plus tme liFilf doiiiii'o. ThiTefore the parts having been founds wu put the 
thing Ibr the greater part of the HI: the smaller truly wbtl b(‘ 10 uiiiius The thing; 
and you divide 1(1 minus t]je tliiag by the thing yicldiiiR the nsit of il uiiiiiis 
this y'Oli inilltiply liy th(‘ (liiiig yielding I lie rool uf uiic census plus ^ t^tuisus 
iinjLUH one half tiling diat is (stual to 10 minus ilw thing. You theHorr add 
OIK' liJilf thing to Ijoth pjirts; there ^vill l>e 11) minus one half lliitig ii(£Ufi] to the 
rofjr of ^ I n nsiis; (iLi'ridore you mulEpily 10 iiiiiias one half thing by itself; there 
wilt hv loo [Iliis \ { ('Iisus minus 1(1 thijigs. iind ycui multiply the mot of the |l 
census liy itself, ami j t eraisus result; tlurefore you add HI (lungs to Ixah parts, 
aurl you tnke nwny | cvmua from IhjiIi [iiirts yielding the eensiis plus 10 things 
thiiL IS eijujil to [EKl denari; you oFK'rJUe l>y steps iiu this af eording to algebra, 
and you find (he grentcr pari, iiFimely the things lo Im' the root of 125 minus 
.5 denari, rtu' otlmr [jarl will tiidy l>e 15 minus tln' root uf 125, tv^ we fijiiud 
jibove. And you note tlial when you had ahtsve (he root of one and \ lerisus 
miims one fisilf lliiiig Fsjual to I0 deimfl, and vve added lo Ixitli parts one half 
lhing. then we conirl add (o both psirts I la' ihing, and there wonhi be the root 
o| ^ I ci'usijs plus one half thing crpial to 10 denari, iind if yriii wish to prut't.'etl 

according to tillssr^jneiitv. iJic ii ... the 10 by itsedf; there will be KMh 

and you limitiply the root ciF jl censij-s plus one half thing by it.self, and there 
result i| census plus the ruoE of | eeusiis eeiLsiis, ami Him- are isjijal to 10(1 
dmiari. Wiiejice wt- reduce thesi' ((^aie census: you w ill multiply it by minus 
tiu' root of i h Ji'itd uiie ctMusus wiii Iht 4.%|Uit 1 to 150 tlcTlari liiilitLS the rtiot of 
I25 (]Ol the ronl of this, (hat is liie rool of the diffen'iM'^ IjetwiS'ii the root of 125 
iuid llie 5. will be (he thing that is llic greater 

And if v%'e wish to piott'tsl by Itndtng (Ik^ h's.stT jiarL (him you put the thing 
for it; rile greiUer part truly will lx- HI uiinns the thing, and bi’i^iiLse from I lie 
• livLsion id 10 iiiiniis ibe thing by the thing results the riKit (d \ [ plus (Uie half 

denaro, ... It by the Thing, and (hiTe results 10 minus ihr thing; but 

tlu' mulrijiJiention id the rfxjt of |l plus one half dcimm by l.lu’ thing 3 'ie]ds the 
nH(t of -1 1 eensus ]>his one half thing; therefore this is ctjual to |[l minns the 
thing, Wln-uce if y'tm will siibtrat ( uiie half thing from both parts, tliiui there 
will remain the mol (d :jl nutsu.s (S|Ual to HH] miniis 4l tilings; tlierefore if both 

parts will I.luliinneij by tlieiiiscHTH, then tlmro will be censuji ispial to 

100 iiiriiari plus waisiLs minus 30 Ihings. ^bn (litTefori^ aijd the 3(1 ihiiigs to 
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both pArtH. aiiil \x>u mlcf rtwny thff Jl rcnsiiJi frtito berth partii: it rfttulw that 
otu* ren^^m pluH lU (L^nAri in enpinl to 30 Vchj prom'd in thu$ jp^l 

olgrbru. and >tiu tiiid thtr tiling, nnirndy tlitf port, to be 15 niiiitis the itxit 
of 125. as we foutid abus'e-*. And yon again note, that when yCAt hod tlie ^Oot 
of Jl reiwiw phis one half thing otjud to 10 detinri minus the tldtig. and you 
frr>ii) both ports one hnlT things ihffi luu I'ould add to both ]Mkrttt 
the thing. on<1 there woukl be tlie root of eensus plus!) things equal to 
Id depjiri, Wlk'jioe if you will multiply oil uF this ijy' itself, then we will hove 
jS census plus the root of ^11 cetiiius census ef|ijnl to lOd denari. Whence no 
that vrv reduce ihetii all to the portiou of one census, you multiply them by 
minus the tool of aivl results the e^iuol to 350 denoh minus 

Che root of II25(X1; the root of ii, ihuc is 15 nimus the root of L25. will be the 
thing tliat is the IcHser part; truly the gn?£iter part is the rout of 125 iiittius 
5^ We ran trtlLl proceed In another way, but that which we said suffice;!, and 
you knfiWi luiTunling to tUia i^i^paratiorn you lum- !*fpariU:ed lU into mean and 
extreme pn>|>ortiou; as the iO is to the igreater l^Mut so is the greater l^iart to tbi^ 
lesser; tbendrue tJie lU muJli|diei! hy clie lesser jiart, riainrdy \w the IB ndtiiis 
the tool of 125, will be equal to tiie limitiplk^ation of rlip greater part itself. 

If you wish to seiJarnte 10 in tliis iwopoalhiiu tjw'ii yon put tlie thing to iw 
the greater port, and truly 10 uiinus the thing to be the lesser; >ini multiply the 
10 by' the JtHMrr fiortt oud there will 1>c KXl tiiitiiis LO things, oiifi ytm multiply' 
the thing liy' itst^Lf yielding iIh^ cerenis which is r'^ptai to lUO iniiiie^ the LO things. 
Yi>ij ihendore mid tlic 10 thingK to IxJth pans, imd tlwre will Im> tin' census plus 
10 thiiiip! equal to 100 denari. 'I lwrefore you pn>cee(l in tliis with algebra, ood 
ao forth. 

1 sejiwiratisl L2 into twi parts, and I divided wu-h one of tlie ports by the 
other, and I multiplier] ewh quotient by itwdf. Fuid the sum was J denari- You 
put the tiling for the greater [lart. and 12 minus the thing for t\v lesijer; and 
12 mini^ the thing is dividefl tiy' tlie thiiig, mid I In- quotient is tlie iiuintx'r 
.a5.; aiai I lie thing divhii^l by' 12 minU^ the thing yields be.; and you odd the 
iiiultipliralkpri of ,ab. !)>' itsedf, hihI .be. by Itself, and tlu- sum W'ill he i; and 
because th*? nuinlier .or, is se[>arattsl into two parts, namely into cb. and .5r,, 
tlie iiiultipikntkiJi of double .oh. b\' .be. plus the squares of the Jainnbers .o^. ontl 
.6c. will b(« espial to the square of the numlwr .or.; hut the sum of the mpiarvs 
of the number! Mb. and .6c. w'ilJ he 1. uufl ilouHlc .<tb. tuueii .br. la 2; this nddisl 
to tike I mokes (i for the sijuare fif tlie miiolKT ,sc.; ttiercfbre .or- is tlie root 
of 6: you tluM'idore set>arate it mto twci ixirt.s iLsing tlw method cletiionstnited 
ahtni'. As tlie k?Qier fwirt tuultiplicsj by thegr^iiUT makes 1. the lewer port will 
be the root of ^1 nihius the root of and the grmler |:iArt w'ill be ilie root 
of phtH tlic ro^rt of therefore when 12 minus the thing, uiuiiely the lewwT 
port. Ik {Jivided by the thitig. then the rcMit of niiriLis the root of ^ nwiilts; 
TOU i.iulti[.ly tlw root oC ^1 luiau., Ibr r-xit «( ^ by IIh. iIurk. «!<( thwc mtulw 
tlie itHM of jl niititts the rtiot of oue half ceiVfUs, that is: erjiial to 12 

denari mi nits the thing; in^t you multiply the rout of uiie and one half ccnsits 
plus one half numis tln^ root of one hoif lensiis by itself yielding two retisus 
minus the root of tluw ci>usun cnisitH that ore equal U* tlie iiiultiplkation tif 12 


I]_ h _r; 
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niiiMiK tbi* thiiijt tiy thnt im L-t-1 cit^tnui |iUtN out* uiiiiiL^ 2*1 Twti4; xxhj 

Ui€!rFb»¥ ihUJ tbit 21 thin^ to both finrtii, anti >t>ii tiikr n«m' one ittmicuaj fjon^ 
both petrtA, Mvi cImtp rnmlts tfar pliijt 24 thing?4 tnitiuw the root of tliroi- 

iviunjK cnvnitf, ttmt id equal to 144 ib^iitri; y^mi (hrn4urv i]itjUi.ply tbi- cfipiua 
iniiiufi the root of three cttiuusi cemtKi by its biniHiiud, that is 1 plus tlie root of 
thrfv, juir) minus twxi cpimus miilt; tlirtrfori* ftiu multiply the ixie reiLsitfi uiimin 
tlir root of tbn'T retKiui I'l^risiiN by one lialf of its biihnaiAl. that hi ^ plus tlut 
ror>t nf ^ yicJdiii/i; miauic one ittusus. [fi4^] >*^^1 multiply siitiiJurly ilut 34 

thin^ liy | plnti the rfM?f nf | yielding 12 things pliLH tbe rcMur of 432 ceiumsi: 
luwl ibud for one part are Wf 13 things yHoa ttte rtxA of rerMibc mituts one 
renaiw. that is equal to the ixiuliiplkvilion of the 114 lU-iuiri liy^ the ^ pluiii the 
rofrt of that is 73 dt'iiari plus the ratK of IW>2; >wi therefore itfid the mtstis 
to both parts« and there will be 3412 ihingK plus the nvjt of 4^^ reusitti. that 
are eqtial to the renvnvi plus T2 denari plus llw root of 15&&2; this last rt»ot » 
12 roots of inS: yon therefore hnJvc the 13 roots plus the oa>t of 433: there will 
l>r b things plus the toot of 108, and you multiply t\m by itself yielditig 144 
phiM 12 rooiri i'A 108; from this you vubtnurt tlie muiiber 72 plus L2 roots of 108; 
there will remain 72; you mjbtmel the mot of it from half the numlM.^ of roota; 
& plus the root of the difhrfTfu*!’ the 108 nint the root of T2 will feiEuiliti 

for tbfC quantity tif tlie thing, naniely the greater part: the otlier i^iart truly be 
ft rtaKs rif 72; this imrt von will Giui d vr>u put tlir thing Uj he the le^T luut, 
tunl truly 13 ininuti the thing hir the gn'uter jwl, aikI yrm diviiir 13 {tiirtu^ tht' 
thing by the thing yiekiing the rc»ot of pLuj: the roc4 of one htilf Keunm, •infl 
this multiplied by the thing yiehU the rotit of ^ L ceusiin plii^j the fihpI of uiie half 
eeiistm, that b eipuU tn 13 minus th« thing; you multiply them by' tiieniwU-em 
therr will lie two emsus plus llir rwit of thm- fenKus npial to I It plus retufun 
nuuiu* 34 things; ViKi therefore mid the 24 things to lioch parts, and ytiu takt* 
the cemuiM away from Imih parts; tben* will rrtnaiu ttie nxit of thfts* cvtiaus plus 
the eetnitis plus 24 thingN, that b equal to bH detutn: you mluce this to otie 
iimsuH, and in unler to du tliiH yuu multiply them by tlw* nait of | niiiiii^ one 
half rleiiaru, atal tlaue will lie the cuL^trsiiK plus the r^xit nf 133 ei'UMis ttiinus 12 
routs equal to 12 roots of IQS mttitis 72 ileimri; you tlwrefort'^ inuLtiidy ludf of 
the number of too-tai namely the rnol of Ul8 miiiif 6, by itsi~if; there will be 144 
nitnuK 13 loota of 108; to thuiL you rwld 12 roots of 108 tiiiiius T1 {fetuiri; 72 will 
remaiu; frum the rexjt of it you subtrui'l the root of 108 mituis G, and you will 
Imw ftw ihe Iwwr j>art ilw rfK>i uf 72 pbw b denari minus ihe ro<ji <jf 108. an 
we ftKiud nbewe. 

L sejHimti'd 10 into two jiarts, iiihi I dividftl eadi imrt by tlu' othiT part, ami 
[ iiruittplh'fi m'h cpKrfimt by itnelh luid 1 subiriuied tlie |eaiu-r foM» the: greatiT, 
ami 2 detuiri muniiML-rl. You pul the thing for the k'SM'i j>art. and 10 numts tlK^ 
thing for tlie greater; and 10 minm^ iIn’ thmg is ditidfsl bv ilie thing and yiekla 
4».; iuid tlw thing clivickHl by 10 inniUM the thing yiekU M.: yuu kmiw that .a, 
niiiltipiktl by .h yiekis 1; tlierefore if tlie square of iIh' uumlHT jti. b< mulLiphiMi 
by tkw square of the nunibcn- .6., tlKm thi're results the Niiunre cif cme, namely I; 
tlterefore wr {nit the root of tine tensus for line tiumlH^r .h., aisJ fur cIm' niimlH'T 
.Q. Elir tvxA of one rensiis jilus two ileuari, jtnd yt>u ttiuJtiply .6. by !t4U.^ir yield ing 
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the census, and you multiply liy itiselF yielding tlie census plus 2 denariT you 
therefore Kubtruct the census^ nanieJy the square of the number .fr., from the 
cciiaus plus two lienari, that Vi the jtquare of the number .o.: therefore 2 rieimri 
w\\\ remain: you therefore midtlply the st)iiare of the number .6. by the square 
of the number .a., namely tlie eenfUiH by the census plus two denari, yielding 
rensus censui^ plus two census wbirh is eqiud to one dennro: next we put the 
square .ce. equal to the census cetems^ tbenefore each tude of it will be the census, 
and we add the line segment .dc.^ that is. tiie census, to the line wgment 
that is 2; and eb. is taken in the direction of the line strjqia'iit jfle.; and there 
is completed the figure of the roctangle t that irsults (ttjm .je, titnesi .eh., 
that ifi from the census times 2; rhcirfore the area ^gh. ia 2 cenflUs; therefore 
the entire area is census census plus twrr ceiisust and is equal to one denaro 
because .td- times -dh~ yields one denaro^ namely from the cetisufi times the 
sum uf tlK oensiis and two dermri; w sepAratc .eh. into two equal parts with 
the point ./., and .c/, will be L, and because -rd. times dh. yields L, and .de, b 
alho equal to .cd.» .tie. times .dh. therefore yields U if we add to it the square 
of .e/., equal to one, then for the square of tlje nmnlier df. will be had 2; if to 
che root of this "p-btbj we idmll odd .hf.^ which is one. the total ,dh* will Iw the 
root of 2 plus one denaro. that Is the square of the number the root of the 
Nquare, that ia the nurnher .a., is nmltipJUvi by .6. yielding 10 mitiun the thing; 
then-fore if we shall multiply tlm square of Jt+ namely the cemstis, by tlie square 
of the imiliber .u., namely Iq' the r<H>t of 2 deuAri pLusi one deiiaro. then the 
Hquare of If) minus the thing results^ that Is LQO denari plus the census minus 
20 thiogH: but tJie multipheation of the census by the root of 2 plus I yields the 
root of two ri^i.su!t census plus one census tliat is <xiurtl to 100 denari plus the 
renaus minus 20 things; you therdbn? adtJ the 2t) things to both parts, and you 
take away the census From Ix^th parts: there will remain tlie roof of two census 
census plus 20 things that is e<|ual to IfK) denari; but m that we reduce this 
to one censua, >du multiply tt b>- tln^ root nf ^ denoro; when wc multiply the 
root of 2 cetifius cetuiiiM by the root of ^ dcuaro, there results one cetuatts, and 
w'beii we multiply llie 20 things br>^ the nyol of then the root of 200 censu* 
roailta, and wlieu the 100 is itiuhiplksl by the root of then the root of TiOCN} 
denari results; therefore ihc^ census plus the root of 200 ceusus is equal to the 
root of 5000 denari. If >Tm wish to see bow this is in the obnvc'writtcu hgure, 
then you pul the ^uare .ce. to lie the cefums, jiimL the area to be the root 
of 200 census: therefore .eh. will be tlic root of 200 denari that you wimratc 
into twu eqiud ports b,v the point earh of the quoiititicH ^f. and .fh. Will 
be tfo- root of 50; therefan^ ttte prudtK't of the quantities .de. and .dk, pliu» the 
square of the ipjantity .e/. is the some as timea itaclfi but .de. limes .dh., 
lhal is .at tiimw .dh.. yiehis tin? root of 5000 denari, anti tlie uiultiphrattoii of 
.ef* tituGs itself yiclda 50; tlictefore the muhiplicdCion of ,fig, by itself yields the 
root of 5000 plus 50 denari; therefore the niimlKT ia the rocH of the sum of 
ilw* root of 5000 denari plus 50 denari; if from thhf is subtracted najm-ly tlnf 
root of 50, then for tlw quantity .de., that ts the thing, will remain the root of 
the sum of the rout of 5000 denari and 50 deuori, minus the root of 50 denari, 
which is the part; the difference bctwftm it and the 10, tiameiv 10 pluti the 
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root of 00 miiiu-H ibe root of the sum of tiic root of five thousiind deiiuri uiul 50 
denAri bt the Kit^ater part, that \t*u will have if >iou will put it to be thr^ thiiiRt 
and the lessor part to be 10 tiiinus the thiii^. tiec&uae wiien >iuu will divide 10 
ininits the thiiti; b>' the thiiix there rcKiilla the root tif the difference betwi'ii the 
nx)t of tMfo denari and one denaro; if w sKalJ multiply it by itself, tih'n there 
rMultH the root of two denari minus one deiiarc)^ if we stud I also multiply it by 
the cenflUH, namely by the square of the thinj;, then tlkc^re results the root of two 
census consus minus one census that m equal to IQU plus tlie census minus 20 
things; you therefore add the 20 ihiiigs t4> both parts, and you taki' away the 
census fnan Ixjth portA, ajid 2U things plus the root uf two census census minus 
two census result. You reduce this to oik> census, and to do this you iiiiiitjply 
it by I plus the root of ^ denaro; W'hen the root of two census ruuiii*i: 2 reusiii> 
ia muhiplied by its bimuiiial, there rf^ult miuus two cruiiiis; tlK^fore W'hen we 
sJiall multiply tlie nioL uf twu census census minus two census by tine half of 
its binomial, tiaciiely by 1 phn; the rwi of ^ denaio, there n’^uJls minus one 
census; and wdien the 20 thhigj^ are iDnltipLks.1 Ija' I plus tlu' rout of there 
result 20 thinf^ plus the root of 200 ceti.sus; and w'hrn the KXJ is multiplied by 
t plus tiH' root of there reirulLs KXI plus the root of five thuusaiid. And thus 
20 things plus th*' root of 200 census mitius the ccma^iH are ctpial u» H)() phis the 
root of 5000 deiuui; you tJierefore add the census to both mid 20 things 

plus the roert. of 2(Kl ociisils w'ill l«? etiual to tla' census plus ItMl demu-i plus the 
nx>l of StXKl denari; you therefore hahed the nmiiljer of roots, nrid you proccHtl 
aiTurrling to iilgehra, aiMl you find llie thing, naiia'ly thr gti-ati't to lie 10 

plus the root of 50 minus the root of the sum of the root of 5tKJ0 mid 50 fienwi, 
as we stmi hIjuvu. 

1 separated 10 into two parlSt and t divided 1(1 by each of them, and i1h! ;it]m 
of the [{vl-ll] c]Uotjen[s wjut 50 detuiri. It is first ucjted that when ajiy uutiiisT 
is separated into two (Mrts, arid tfie nuiuWr bs ^liviiU^i by ciurli imrt, then tlie 
snim of tlie two quotients is 2 more than thst w'birii results from the sum of 
the divisions of uacJi by^ llte other; for example, o uumttfT .a. is seiJarati^i into 
parts; ami ,r, is divided b>' .6. yielding th..} and .5- is divided by’ .r. yielding 
,e/,; I say that if .a, is divided by .b., aufl .a. is iLlvided by .c., thi^j the sniu is 
2 more tliau the imnilicr rtf,; this is proven thus hocause .6 , [iUls .c. is cqiiaJ to 
tlic [uiinber .a., when .a. is disdclml by .5. It is as thuugh the [iiiiubcr M. plus .c. 
is divldml liy .^4 hut wdieii .fr. Is divided by .5., then there results L, and w'ben 
.€- is divided by .5., tlieii tliere rrsultii .df-r. therefore when the immlM-r ii, plus 
.c., tJiat is the iiutiiber a.. Is diviiU^i fjy ,4., tlieri there results one- plus thac 
w'hich resiiks from the division of ,r. by .5. Abo w^hen .n. is. divides! iw .c., it 
is the same as thuiigh the nuruher .r. plus .4. is divided by .e.; .e. ilh'idid bir‘ 
.c. sields I, iuwl W'hen ,6^ is dividtsi Ijy .c. there results ,e/,; therefore wIkmi the 
number -r, phrs -b- is divided by .r., there rcsiults 1 phis that iriilcit n^ults Inuii 
the diviHKWi of .6, Ijy .c.; tJiierelfjre wJien .fi. Is divided by lla^ nuiidier^ .4, Ajai 
.r, and ilic quotients addod, there n^sult# 2 more thrtJi that w'hkh results from 
thi^ two quotients luJded togc-tiwr, iwunely .c-, dbiilml by ,t,* and .4. di\rkh'ti by 
,<r 4 tbenefore bet^aiuse it U propowil tliat 10 w'as separaUd inPi tw’o pnrUs, icnd 
that to WTw divided by each of rbeju aud frcuii tlie division rtwulted 5, you take 
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HW'Hv 2 from the 5 k'Aviiii; 

I seiwimtrNi 10 (nlo iwii ]wt-H, anri I dividwl the fijrsl by the maxiihJ. juhJ 
the secfjiKi by the first, and the siiiu of the quritieiits whs 3 denari: >tiu operate 
accurdiuK to that which said ahove^ and you will have the (fought qujintit>" 
in order to do this in aixitlier way, that is to aeparatc 10 into two parta, you pul 
5 iiiiiujs the tbiug for Uie U^BUct lairt. and 5 plus t he thing for the other* nnd you 
multiply one y>y iIm.' other yielding 25 miniis the crasua, whidi you muJtjpJy b\' 
the 3 givitig 75 itihius three centfin#; anil you iiiiiliiply eaudi jjarf hy itself and sum 
the squares yielding 50 phis two reusus that is equal to 75 denari minus three 
cexiHiis; >on therefrjre add the 3 ceusmi to Ixith ptarln, and you take away tlie 50 
from Iwth parts ^drlding 5 ct^iisus equal to 25 denari; iherefore the 25 deiuui ]» 
divided liy the 5 jif^lding 5 denari for tlie i^uantity of llwi rensus; tlwrefore t!ip 
root of it is the thing; thereftire the lr5Sier in*irt will be 5 iiiinus the root of 5 
denari, and the greater wdU be 5 plus the nxjt of 5. 

Or in aiSithcT wav^ you seiKU’ate the affjTf>saiii 3 into two |iArts„ one r>f wlueli 
you imittjply by the otJafT niukiiig 1; (Ik.' liwer (Mirt will 1>e ^ 1 minus the root of 
^ I, and the greater will i>e plus the root of \ t, and from this it is manifPHt 
that whiTi lU is sepamltwl into two parts* and the grpAter part w divided by the 
ItseaT, iheri then:' rwiidts | L pluH the root of f 1 dmori: therefore you multiply tin? 
qiiotifiit by the rlivisor and the dividend reftiilts; therefori^ tf you will multiply 
the plus the root of 11 by 5 uiiiius [he tiling, then there results the dividend: 
but the multiplicaticiti of ilu' 11 plua tlw of JI by 5 minus the thing vieLda 

jdiis the rrH>t of ^31 minus things mintis the ntot of ceiLSiis thul ia 
e(|ual to 5 deuari plus tla- thing; therefcire you adil tire ^1 things and the rcMt 
of ^ L census to IkiiIi iwt^i* aJid from both parts you take away tine 5; |2 thin^ 
plus tlte root of censu.s, that is ctpinJ to ^2 denari plus the toot of -|31* will 
rcniniii: you therefore imihiply each of the two partH by' itself* and there v^HII be 
j7 census plus tiie rtxjt of ^31 census census, lljal is equal to ^37 4lemm pim 
5 toots of ^3L, tlmt is one toot of ^781; therefore reduce to one cojisus; 
in order to do this you multiply all that >t>u have by ^ ^jf a di'naro riiinus the 
mot nf the reiwus rqiial to 5 denari results: therefore the thing is the root 
of 5 denari, which mlded to and subtracted from the 5 yiejila frit the ksset part 
5 minus tht^ root of 5 denarit and the ntjier part «il| be 5 plus the root nf 5 
denari, as vee said above. And if ytiu WiHsli to know ho^' ^37 plus the root of 
f 7ttl is niultiplk'd by ^ of a denarn minus line root of ^ of a denary, then you 
first multiply the ^37 li>' the ^ yk^^Iding plus jll; and you multiply the rout of 
Jrsi by tlw ftM>t of that is TOU [ii-l PiJ taifl- ^ of the jTdl yieUiing rniiius 
^e root of this root is |fi whkh is subtracted Crom tlw 1U leaving 5 for 
tlie product of the snid inultipllcHtii.H[. And the multiplicatkm of the ^ by plus 
the rout of ^781 is equal to the iiiultjplicaUou of the root of ^ by minus |[3T* 

Also we can in this jifui in similar prolilrms use mtoTher uicthod. ntKl it js 
that you sepamtfr lt> into two parts, and you put 5 oiinus the thing fur the les&H^r 
part, and truly five plus the thing for the greiiHT; and the m is divided by' Imtli 
ports* And the sum nf tlje qui>ti«rtit!j Lh 5* ihs Was said; according to this method 
you multiply 5 uiiims the thing by 5 plus (he thing yieldiug 25 luiiius the census. 
HI id you iiudliply bji' the 5 that results fRmi the sujn of tin' aforeHaid divbioiis 
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yieUJiiig J2S mtinis. b coilsms tliiU is ik|U:iI tci UK), imnirly l\w ia]iilrip]irHtian of 

tlio H) by itsoif iis I Mfiiij] bflow: biU voii lirsl a<iil t]io 5 c:etii+iiH to 

*■ • 

l>oth |>artSs aitil yon takje Awny the JD(I friiJi; itoth ^ r.ho rFiisuK will 

roll lain oc|UaL lt> ‘lb tloiiari; tliorefura tlio rotiMijs is ■> denari, i%s was saiiL You 
priK't’isi tiy s|o|j^< fLs rind yon liavr tli<' pro^xisition. 

I'wo nnniliors .aA, and arc takoii. aiul ,tif, dividc'd b)' .fd;. yioidiii^ 
and als<> .ao. Is divitli^l bv .fft\ yielding you r^iv iliat tlio iiniltipliriiiion fd 
mU. by dx'. tiiiiips .iff. its i.Jio saiiii.' im tlti^ nailti^iliratioii nf .nr. by ilsrlf, which la 
pr^ivcn lliLLs: wIiotL .iw. Ijh dividi'd liy .riili., thou .liv. rosnlts; if .tiv. is inultiplii'^i 
bv aj/)., thou the iiiiinbor .nr. nsiiilts; if the mimbor .hr. is romiiionlr taken, then 
the nin hi plication of .tie. by ,rdj. liriK'^ .iir. will lie tho sanif:' as tho inuki|i1ifration 
of ,fjr, Siy the Eininher .ftc,; again when tho miinhor ajc, is divided by the number 
Ah., tho imiiiljo^f .tf. rLiinhsr lliLTf'foro whtni .*/. is iiiiiltiplied liy ibo [iniiilier 
llu' nimibor ri^uUs; if Um nninluT .ah. is (rnTimonly tnkon, then the 
iiiultipliojLtloM of .r/- by .fir. times .afi, will lie tho same ua the Enulti[;liialioiL of 
.ur. by ,idia Umn'foro t]if^ nmitipliratioii of .do. [iy jih. tiiiies M\ is the same as 
tho triiiltiplicatioii of .rf. by .nb. Iiiiios .hr., that Ls .in', times .rah. is tlie stimc as 
tho multipliralioii of .ar\ by .lk\ phis the mnltiplioal jon of .nr. by .ah. Hut tho 
multi pi ic:iT ion of .ar. by Jn\ phis llnr multiplication of .or, by .flh, is the same 
as the imilliplicaition of ,rar. liy it.srdf; therefore the mliltiplication of .Jo. phis 
.i f, by ,tih. times Jir. is the same ns tlie nmltlpliratioti of .df. by .nb. tbni's .ho.: 
hnt t]ii‘ mii]ldpllciition of . 1 ^. by .nb. Eiiiii^ .fM\ is t ho sitiiie as the niij|ti])!liration 
of .ab. by Jh\ times tif.i therefore itie nmltlpllcatiun of tho numlior ,rah. by Me. 
timeif .iff. is the satne its the mull ipli eat ion of .ar. tiy it.scdL am] that j.s w'iiftt I 
wishi^d til demoitstrate. Wheui e let .nr. Ih^ LI), and tho Iti bo so|wiralisl into tw'o 
parts ^ah. and .hr.: and let tlie lO be divideil by .rah. ami by .hr.* ainl the sum of 
the i]ni>lLinLls bo ;i whiih is Tlii' amiilm' .c/.; I.iio iiiiih.iplical ion of .ejIj., namely 
4 5 minus the thing, by namely 5 phis the thing, tUiu>s h, nainoly ,J/., is the 

same tis thi.‘ multijilit Eitioii of that is 10, iiy itsidf, as w'o i^porat.itl nbow. 

Trotn ri rortain llmioiiiiL [l JJ t sulitrnrtnl two rriots of it and I ilcTUiri, and 1 
multiplied the ditfeiem o by itst^lf, and there testllleiJ ocltiple ihpih’sire^l mimber. 
Von put the «aisn-*i for the sought iminbor wdiich is tlio sfpuiro .yjc,; each side 
is the rexit of the census: and the area .rac. that is 1 denari is subtracted from 
l[a+ stjUiirf!: ainl from the att^ji .fr. is subtract oil tixo arf’a that, is 2 nKits of 
tiir wnsiLs ,nc.: there will teiimin tlw areji .hr. hir the ri'sldne that remaiii.s of 
ili(" aforesaid ct'usn.H, that is tlie firoii>^Hiil rtoiight tinmltor after 2 riK^tH of it atjii 
4 doiifiris namely tfir arei^i .ui/., artr sulil nwlisj; i hert'fore wdioti it is proposed 
iliEit tho ninltipikatloiL of the residiio Jir. by iLsedryiohi Eictiiplo tlie cons>ik>, the 
jkrtvi ►/a ., that is the afoi'i^said [p i hi] retiitliiCf wdH be tJje root ^lf H census. Uut 
the area .hr. fosuita frtim .hif. limes ami .^ 1 //. is tfio tiling wliicli is eijiial 
to tho side 1 hereforo tJio iinmiier .i/f\ is the root of 8 ilomiri, hocaiise the 
miihiplication of the thing by the root of 8 yields the root of S census, namely 
the area ami luntu?*' I bo Firoa .///, is 2 roots of the misus .ncn* and results 
from .I'f. tmifs Ji}.. ami .i f. is the thing, it necessarily follows that tile nuiiibfT 
.rg. Is 2: tlierofEjre the inta] .rr', is 2 pins tho root tif S denarii .Alsti bociiUso tin^ 
area .ac. is J, and i.s Jm . titm>s Jju., llnit is .he:, times .hr... if ,rc. Is separatt'd 
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into two partM bi>* iIm.' point ,i., thrn iIk midtiplk-atbu uf .be. by .be. plu:^ 
t)H‘ squarr of llir uiuulDcr .ci. a tbc hahk' ad th(C mulliplication of -fti. by itarlf; 
indccHl .fi. w half of 2 pbis the root uf 8. that tat i pIuM root of 2 Hmari; 
tim biiiomud niuitlpli<sl by iox^If yii'kid 3 [>lm th« nxitt of 8: thin to the 4 

that rcvultd frum .br. .br. uiaJu^ 7 plnH the toot of 3 Ebr the iiictuarc uf the 

number 6t.; therefore .6f. td the tnot of the NiJm of 7 hjkI the ruuC uf 8 dnniri: if 
U) it bi Mtbied the iiiiiiiber .ir. which 1 b 1 {liud tlte nnit of 2 denari, then the louii 
,fc^^ that id the root of tlif ucudud .ac. wiU be the root of the sum of 7 tintari 
atui (hr root of 3^ pltia otw dettaro plua the rtnt of two denari. Wlmice vi that 
we how the dquiiti' .ac., >*00 multiply the iiiiml^er .be. hy Jtacll. as it is the nuot 
of the cvnisUd; indeed iIm.' iniihipltcation of .hr. by itself L-i done thus: because 
the ntiiiiber .he. b si*|i 4 irHted imu twu parts, tiamely into .hi. ami .ir,, (he sum 
uf the squares of the oumbeTb .hi. aJid .tc, plua double the product of .ic. and 
.b«H wnll he the ssuite as the multipiication of .Ar. by ildclf: but the sqikare of the 
number ht. is 7 (dua tbc root of 8 denari: iwid the square of .ir. is 3 plus tbe 
nxji of 2; these aif^kyl tugotlier makt; 10 idus two ruoij^ of 3. that ht ID phis one 
root of 32; and the multiplication of ,tr. by .bi.^ that is the root of the sum id 
ihnv aini tbe root of 8 bj' tjje foot of tln^ sutn uf 7 and tlie root of 3 yk'kls lb^:^ 
root of the sum of 29 and IQ mots of 8: tlie double nl this rout id the rout of 
quadruple 29, naiitoly 116 pJud lU roots of 8, And tlie ID mots of 8 ure one root 
of I280D denari: nm1 tku^ hrr the ^pnin: .oc.* that is hir llie wnght number^ is 
h:ui ill pluH one root of -12 plus one root of IlG plus the root of 128410^ which 
Ted»bri<s to a number between ^3D atul |30 [15J, 

TIkiv is a certidii anaMUii for which lax* fiiota of it plus the root of mie ludf 
of it plus tlie root of one third of it is I'qnaJ to the amount. Y'uu put the census 
fur the ammmi, and tlictefure two thiii^H tdiih the ruMtt of one tinlf td thr^ 
filus the root of one third of the reiiKus am c*rpia] to the ceraotit: ^xhj make the 
ceiiKief be the above writ ten square .oe., nzicl two roots of the cetnius will make 
tlw ivf*a .lig.; uj}tj tbe root of one half uf the census will lie the area ,cA.; and 
tlie root of ouc third uf tbc ccususi W'tll be tbc area .bf.i therefore .c^. will be 
2 * and .cp. will lie the rtsU of J of a dciiaro: iuhI iif, will W tlie run* of third 
of a denaro: a(id thus t\n* total .br., that td tlie thing, will be 2 ]dns the mot 
of J plus the root uf tltird: jxhi ibercfure multiply this by Itadh and |.l plus 
the read of 8 plus the mot of ^5 plus the ruot of J of n dcitaro results For tbe 
quantity of the retisua, that k the Nought luuount: mid if vuu W'hJi to know' Ihjw 
tbc 2 phte the root of ^ pliL^ the root of ^ k iiiuJiipIkd by itself, then you hm 
miihtply tlic 2 In' Itwlf, anil the tool of half ilejmro iiy' ftsHf. imkI the ruot of 
one third ilenaro by itself, and there results that k ^ 1 : next you multiply 
double t|»e 2 li>' the root uf aiul ctiere results tlie root uf 8; and yim Again 
multiply duid>|t' the 2 by the root uf and there rLSolcs the tool of after 
this >*ou multiply the root of 5 by tlw root i. 5 f third, utid tlupre resuJta tbe root 
of i deusurti; yini rioiibk tip* rooi^ and the nmr frf 2 denaru rf>NuUs. 

There is a (XTiiuii aniouiu fur w^hich 2 ruoU plus the root of one half of it 
plus tin* root of iitu' third of it ts 20 ilenan. You put tbe reusiis for the sought 
nnxnmt. nml you nay that 2 Toots rd tin? censua plus the ruot of ^ census phut 
the root of third census are ec|uiU to 2U dc'iiAri, iitid you take away (lie two thirif^ 



59}^ IL Lilwr Abac] 


M t h \ 



a d 


)> C I E 


fruiii boJh parts, and 20 denari minus two things will be mpifli to tlie roi>t of 
one liaJf eeiisus pliu^ the root of one [p-l-ldj thini (‘eiufUK^ vtjii indf#d multiply 2(J 
miiJiLH the two thiiij^ b>' itself; there w'lll be dOO plus 4 Hreiisus minus 80 things 
that ore equal to the nmltiplientioii of the mot of one liolf reiusUs plus one thirri 
ceiwis by itself; and the mtiUipUeation giT-iw | eensns plus the root of j census 
eenstjs; you therefore «dd the 80 ibinjpi to both iwts^ and you take swiiy the | 
ctuisus and the root of | renaus ccimus from both parts; and 100 tienari plus ^ J 
census niiiius the root of § rensus ecnsijs nre €?qi]uj to 80 thii]igb; \'du therefore 
rcNiluce this to one census; to da tliis vDit multiply Ij>' ^ deimri plus the root 
of tv? 3 j^ * ^ Juuhiplieti by ihe 80 things jnelding . . - ■ [16] 

And if >‘DU wUJ say: from a (rrtnia nmoiitit J subtriict^^ two roc^ts of it. and 
the nK>t of one half of it^ ajtd the root tA one third of it, anti then* rernaincNj 20 
■leiuui, tliPii >i>u put the cenHiia for the sought imnibor which is the square .ag., 
mid subtracteil from it arc two roots of it» and the toot of half of it* and the 
root of a third of it, that are the areas .etc., .c/., niktl Jti.i of the total .kg. 
will remain, that is 20; it is indeed manifest thiit the niunber .be. h 2, and .c/. is 
the root of J. and ./Lh the root of | of a tlemini-: ihendore the entire^ iniiHber 
ia 2 plua the root of ^ plus the root of ajhi the number .tg. is unkiiown; 
but .tf., which is the thing, tijnes .rg. yk'liis 20; but Mg. is(M4iia| to tJte numlier 
.ik.\ rlierefore .bg. Times .tg. yields 20: w'e therefore Hrparaie rbe nuinl>et M, into 
two equal ijaits that tire .bd. anil do; tlwrefote the muiliplkaiiuti of .bg. b>* .ig. 
plus the sc|ijun‘ of tlie nurnticr .id* wilt be I’quaJ to the sepjare of the iiiitiilier 
*gd.; therefore the numf»rr .gd. Will be kntiwu. If to it Is uddirsl t he riuiuber bti., 
wrhkh is know n as it U one half of the sum of 2 and tlw riKit of ^ uiid the rout 
of ihi'ii the entire iiuinlieT .gh. w^hicli is the thing will known, and if ive 
sluiil multiply it by iLself, then the square .ag. will bi^ known, namely the sought 
amount. 


.^nd let us say to you: add to a certain utiH>unt 1 nxtts of it, and the root of 
one lialf of it^ aJid the root of | of it, ami there w'dl be lb denari. How much is 
th<' nmomit? ^'oii put tlie iviisus for the stiugliT ainoimt which the square .cic.- 

0 _ then' are addid to it 1 nxits of it, and the n»ot of one half of it, and the root of 

I of it, tlidt are the sivn .de*; therefore tin* number .rc. will Lh- 4 plus tin; tool 
of lialf plus the r^Kit of according to that said before, iituJ bet'aitse tho entire 
area jic- is put to be 10. aud m^ulta from .tth. limes .6c-, that Is .6r. titiieM .he., 
if we odd to the !0 the Mptare of half of the nninber .cc.. then the entire number 
.bf. will lie knrnvn; if wt* subtriict the rniiiibfT .fr. fruiii tills, then there will 

J_ remain kiiou'u the miiriber .hr., ami because .he. Ls Lite thing. IF w'c luultijdy it 

* ' l«' il^ielf, then there rcwnlts the square .ac.; that is, the sought lunoUMt is know'n 

.\im 1 let us sny to yon: to a ceriaiti amouut I addtd the root of it, and tlu^ mot 
of ^ of it. and this total 1 multiplieil by itstdf. and there quintuple the 

mnounr. You put the census .ag. fur tlu' sought mnuiiut. anrl to this is lulded 
the rci'toiigular or™ .dc,. that Is oim* root nf the square *ag* plus iJic foot of 
one half of it; and .gc, will be the number I plus the ttmt of ont» half denaro, 
ivs the iiuiiilicT .gdr is the thing, aud ilie multLpLicatton of ihe tlutig by 1 plus 
the root of oim* half rlenaro yiebls one rcKit tif the rtuisuti plus the root nf <me 
half caiSTis; and berauiite iL is pro|>4iwf1 tliiit the multiplicnticm of The number 
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.tir. \iy il.st'lf will yi+^lii I hr smirtii' .uji., ific innntuT .ut\ ^'ill Im^ i\iv 

i'4K>t of tiv(' rKjLsim; jlilJ .jki. rf^suLtn Iroiii the iunlli|)liC'4LlLoO uf .ub. hy uud 
,rf/K la ihr ihitJK: rhrii^fiin' i*f, lUc r<M)i nf n dmiiri biH-iiust' wlirn the ihins 
uniltipljtMi hy thc‘ riKJt (>f f] rii^iiLiri tliiTu the root of & reiisuti. th^iT hi tlie 

. \V'hnier if frrtui .bt. \s ^iiliirrictt'^i the niiiiiUrr (it ■, u'hirh is I phis 
till' root i>F oiti' hoir cli'iiLiro, thieii ihurt.^ will reiiitiiii for the juiuiiint of the 
thfit the uniiLhiT thi‘ root of r> ilmiiiri iibcLiis one ilfMiM.ro iiiiiiiis thr rcnit f»f 
one haiif (k'JiMru* mid if wo lihall iciukiply it by itsi'lf there resoU. ^6 dfMiari plus 
tin* root of I wo riiMiMri iiiiims tin* rtjot of 2d minus the rt.Ha[ of Id deiMiri for ihi* 
jMiLmmt mf the rrnsijK tliMt is fur thi' sought iiiuciiiint. |pL Ifi] 

Also to » iiiimimt I fiiMi^l the tfioE of it Miifj the root of fine Imlf fd 

it* LiiifJ tlisil which rr’Siilted I iLinhii>tii if by it.selb mue! 211 denari resnltefl Von 
ktinw^ ill this liglire the sihi^tre ey/* to he (tie ceiisiis. aiiLi Mresi ,dr * Iei Ih* tln^ 
riKit. of lhf‘ t'fMisiis ]}]iLs till' riKit of one half of it* mid Ijof^nnse it is prfijiowsl rh:it 
llie miillipUrjithiii ul (tie jihirtissud siini by ilst'lf yh-lds 20, tlie area m . vc\\] lie 
(tie roEJt of 2d di'iimi, Miai it results froiii I he miiltijilicHtioii of the thing .aft. by 
the iinitilH^r Jh lint .ah. times Ja. yields t]ie rensiis jhj. pins the area jlt\ tluil 
is (he ns It of I lie rensns [jlits the naot of one half tiMisnw; and the census ptiis 
the thill); pins the root of one italf census k ctpiid to the root of 20 denari; Mad 
dll' nninbiT ,tft\ is. by dint whli h vvt* said, I phis die root of one half di tiaro; 
therefore oih' hnlf of it which is .tfj. ivill Ik* ^ pins (he root of ^ fiennrfit mid 
l«sviiisi- .ith. dnies .fn I Ian is .fuj. timers d«-.. yields die root of 20, if io it is 
mhled the tnnltijilkation of .t/h. by itself, tliat Is ^ jiIuh the nKiT of lienaro* 

( ht'ii there r«'snl(s da' root of 20 phis the root of ^ di'iiaro plus ^ of mie denaro 
aiore for die sipiare of the nuiaher .hf.: if from the root of It is siibtrai teil tin* 
anmber 7>/., wlikh is one half denaro filijs the root of ^ fleiiiirfn then iheii' will 
be for the iLamher .htf., namely for the thing* the root of tin' sum of die rooi of 
2(1 mid the riHit of i Eleiairo iomI iJ of a lietiaro, aiiiais om* Imll ileuiiro mliais 
the root tif ^ di'iuiro. 'J’lie (plantiiv .htj, is the lEHit of da'sdiiglit amEHinlK 

Also til Ji certiiin alaulilil 1 Jidder.l iJie r<nit of imk^ hjilf of it. aiiid 1 [tialdplied 
the Slim by ilstdfi, anil ijiiiiHlniple the ntnoutit i'(‘sidti'd; lln* aliovewril len lignre 
luis the s(|i|jirf' ■cMtUii] lo da* rensus, juul the siriMi -dc. ispinl to till ' riKit of 
I (M-nsiis, tnnl hecmisi' it is imiposisl dint the sam niii]tiplii>fl by itself niaiki/s 
ipiadniple the reiisiis* the area .at, W’ill lie the rtioi of I ceiiHiis: and iHMumse 
die thing .ni>. tiuK's the number dif ^ is the root of J iciisiis, the anttilK'i Jm . Is 
theri'fure the root of I denari; aitil thus .hi', is 2] if froai the 2 is (akea away 
,t)r. w'hitii is the root of deiuiro, then du re veil! reiiinin 2 minus (In' root of \ 
denaro for the dting Jn' this nniltiphed Irt' itself yiF. ld.s ^ I triitais thf^ nnit cA 8 
denari for die sought amount. 

I niLilti[>lietl a i.'t'rlaiii aiilollllt |dns thi' root ofli by the.sami* niixu(H*r phis the 
rool of 2 detiiiri, and 2(‘l denari resulted [ITj: yon |aii the thiug for the sought 


ii 


4 


Miiioniit; and the thing phis ijn' rout, of b is mnltipliei] by tla* thing ]ihis the 
I'lHil ijf 2 yii'Idiag (lie census phis (he riHii of b Hiemiri |dns (In' rrio( 2 ci'iisns 
phis tin* root nf lensns that is etpial to 2tl denari; yon take away ihi' roo( of 
Ei frcini both parts leaving tla* ceJisiJs plus (he nsit oj 2 fK'usns jdiis (he riwit of 
census duit i.s I'xpial lo 20 laiinis thi' root of 0 dennrj: \'on lln refore muJtipEy 
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tiKlf thi' inimHpr of ruotn tbal [» otip half uf the ruut vf ^ p^bji« tine root 

of 3 deoari, yirldittg ono fourth of 5 ck^nari plm tlw rout of 24 <hrnari, tfiis >*00 
■wifi to the 20 minu!i tltc foot of 6; then? will thf* rtxit id ynu 

Muhtrart from the root of thin otie half of tfie nutiil^'r of n.K>t», luoiK'h- ruie hnlf 
of the roijt of 3 phi^ ttw root of 2: then^ will rojaniu tlie roc^c of t}*e {UthTeiK.f^ of 
^31 uad tlw foot of ^ iiiirjif» the mot oi | rniniH the rcxit of | for the lunoujtt 
of the thing, that u the certain ntnouiU. 

Ton L'PTtHiii afuoujit 1 7 ileiuuL luid I niultiplii^i tht' sum by the root 

of triple the mnouiit yieldiug rhxuple the lunount [ISlji yon put the thing fnr the 
lunount, and >X)u add the 7 to ilp atwl you juiiltiply thi? sum W thi^ root of tlinv 
ibinipt, and 10 thinit^ rcnultp that In dmtplo the tiling- You tlH^reh^rc nmltiply 
the lU ilptvgH b>' tbetuHchw yteldiug liNi eensuis, nnd you miiliifdy ihf' mot of 5 
thini^ b>' ilaelf yk^klitig 3 tlimg^^ ojkI >‘011 multiply the thing pluii 7 lien^ui by 
iLsell yiekltug 1 plus 14 thiiupt |>lits 49 dennri, luid >xiu rnuttiTily this by 

the ,'Mhing)!t yielding 3 eubc^ plu^ 12 plu-'^ 147 thini?^ tlml are equal to lOU 
i-crufiiji; >ou auhtriK-t tlw? 42 n-iu-iLH fn>iJi both parts^ 3 culw-s pluH 147 things will 
n^main that are tqind to et^nsus, >xhj fli^'ide bt- tlie tiling iuid there retiiain 3 
ernsoti^ plus 147 deitart that are efjual to 5^ things: you thiTefcire mimv thin to 
ime rensiis; ([>-146| that is* wu liivide the 3: there result.4 wiisus plus 49 
iliMiari eiptaJ Ui ^19 thing- you tlu'niLfure halw the tiuinbtir nf roott>; there will 
he 19 timt >TJU multiply by iciself; there will be ^93 fro'Cri whtrh yon subtrnrt 
the 49: thete reinaiito ^44; llie rotjt of it^ tluit in |6, >011 sulitriw't from half the 
iiniulior of tiKit-S; there will ri-mnlu 3 fur the quant ity ■>{ llie thuig,i luiitn.'liy for 
the mught aiwHint. 

Toeacii rif two utHHpial i|muititiei?, tine of which is tripli- the nllnr, 1 snlilwl 
tlif rmil of ii. and 1 iiiultiplk*!! one <>f tlie sums by the other* mid tlwre nwiJtixl 
rlecuple the greater quantity: you put eIh* thing htr the Uvcm.^t qinuitiiVH, Jinrl 3 
tiling fbf tlw* grenii?, ami yxMi aild to enrh its rout^ tind muitiply one v^iai 
by the other, thnf w ihi^ thing phm the root of the thing by the 3 thjng:i f^lus 
the root of 3 things, and Ihert^ tt^idt 3 misui plus the foi»! of liiris"' fettsus 
plu-s the rcMit i>r 9 eubert plus tjie mot of 3 rulws^ lavausi? the nmUipIkatimi 
of the thing by ibr 3 things yiehls 3 (etmiis; and the rcH.it of the thing by the 
root of 3 things ykrhly the root of 3 oeusus; mid the thing by the root uf ihtee 
thin]!^ yiekis tin' root of 3 tube*, luid tlie nmttiplication of tlute things by tlw 
root of llie thing yields tin* root of 9 cubes; and all this ht equal to ilerupk! 
ibe giruter cjuaritity, tliat ia 3t) things, >xiu therefore take aww thi' 3 i.'iurHiui 
mid the root of 3 ttfiisus from Iwith parU; ijicfr will reumin :4b things minus 3 
ccusus ndnuH tla* nnk of 3 I'cnsus i'4]ijnl to the mol of U tulws plus iZw root of 3 
rultes; vxiu indertf muhijdy tlw IkJ things mititLs (!»■ 3 I't'UMts iniims the rtNjt of 
3 ornsus by tln'insel^i^. tuid Ihefi' hrsult 903 ci'lisus jdus census ernsus filu* llie 
root of UMt reiistis census census tiuinis IkU tribes ami minus the root of liMlO 
^‘ensiis cenmiK, that azic equal to (be multi^dk'Htlon of tlo* ri.M»t uf 9 ridies plus 
the rxwA of 3 nib^ by ilietnrfdu^; and from ilie miihipUcatioii of the root of 9 
ciibeii liy ifwubMdvc?; results 9 eiilx^jt. ami horn the nmhip|ieaik>n of the rwa of 
:j chIhv by itwclf reiiuttit 3 cubes, luittj thus 12 nificH are hail, otid from doutjte 
the multiplkotkiu of tk«' mot of 9 e^ulvni by the nvjt of 3 t'ula^ ri^ults the rorX 
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of 106 cube cubcH. vtUirb is the »aiih.' ast tbe root of 106 census r^ruiux ceiuiUM. 
You tbercfoct' take away the root of 106 cniimti ceiisiL'i oen^iii^ fruui 1)01 h puts. 
Ajtd >Ti(U add the 1841 cubes to both partK yicLding 192 ciibea, whicii ivc c^qiiAj 
to 9 censiw ceiunw pliLs 003 cctisui< minus tlie root of 10800 cetuita ctiuuMh you 
divide all t^na by the wiisuh. and lliere will be y census pluj^ 903 deiwtrt tninuM 
tite Txxrt of 10800 denarii that ore c^piAl to L02 thinj^ beotuEie when the cube 
is di«ded by the ceiaiDi, there nets nits tlic thin^; tou therefore divide all t«rtn.H 
by tlie U in order to reduce to one tlierc will be the cefiKUs pliw JlOO 

denari iiiiiuis the root of ^133 dtmari. tlmi is equal to ^21 ihio©*. You priK't'swJ 
in this according to algebra: ycni niuliipJy one half of the tiuttiber of roots by 
ItAelf. and there will be 1113. from which ytm subtract ^lOD tninus the root of 
^133; there will rmiuun |l3 plus the mot of ^133 denari; you Hiiiilnict from 
the 110 the root of thio: there will retnala | ID minus the root of the dtffereiMre 
lietweeu ^ 13 denari ami the root f»f j 133 ft^ the amount of the things namely 
the lesser quantity, 

I took tile rtxil of a certain amouitC^ ami tlte mot of the wot of it, and tln^ 
root of 2 times it, and the mot of quintuple U, atnl the sum of all tbene ntaki^ 
19 denari; you put the eettsus Cur the sought ainuuut^ and you take the rotit iif 
it, and the tool of the root of nrui the root of 2 roota of it^ and the root 
of quintuple it, ami there will be the thing plus the root of the thing plus the 
root of 2 things plus tlie rrxit of 5 rcimis equal to 10 denari; mu sulHracl the 
thing and the rc^t of ^ rensus fmni lioth parts; there will be ID mi hum the tiling 
minu^ the root of 5 cctimis cejuaJ to the rout of tbe thing and the root nf 2 
things: you therefore uiultijily 10 minus the thing minus the root of h t'ensus 
by itSGlf. and there will be 100 plus 0 ceiisus plus the root of 20 cTiunis oeusua 
mimn> 20 things minus the root of 200(1 cerisun, equal to the root of the thing 
plus the mot of 2 things nmltiplkHl by it4#lf. that itt 3 things plus the root of 
8 census. You therefore add the 20 things, and the root of 2(XX) cctuutH. hikI 
there will be [p447] 100 ikuiori ]dits 0 reusnis plus the root of 2Q eetunis reiiMioi 
equal to 23 tliiugH piua the root of 8 eeusus jdufl the root of 2000 reomm. You 
thcTcfore reiiuce tin* total that you linw to (jin' census*, and yiHi multiply tn,- | of 
one denaro muius the root of denam, and you niultiply tlie G cetesus j^dus the 
root of 2U cetuus cetu*us by ilw J nniiu.** tbe root of deuaro. and tlie 
resuliK; AChl >'ou multiply the ^ minus the root of t^noro b^' the IQO denari, 
and there results ^37 mhnts tlie root of |781 denari, and yvu multiply tlie Xi 
things by the | minus the rrxit of and there reaulia JS thinga tniuus the 
root of l^^l census, and wr^ multiply the mot of 20CM1 l;y tlie ^ niiritis 

the iDol of himI tliere resultM the root tif ^281 cnjuius uiiiius ^12 things; yon 
multiply the rout of 8 retisus by the ^ minus itie root of ^ ut!Xt, and then:' 
will result [lie root of tniniis tlw ttxjt of | census; tliorefore after all thu:, 
one census plus J37 denari minus the root of ^781 w'ill b€‘ ifH:(ual m the root 
of |28l rensus plus flic mol of ^ I cetuftts, rnmus thiiign, mimiK tl»p mot of 
reiisuH, Jusl mums ih*‘ mot of ^ uf tme census: neat vou do as was siUd 
aboil*, aitd you bnd the sought amount. 

There an* three niiecpmi {^unntith^; if the least is multiplied by the greatest, 
then the prcsJuct will he thi^ stuur os the uiiddli* tuultipUed In' Itivir. and if tlw 
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la inultipiit'd Ity lE.st'lf lE will lit* ;ls imu b a.s 1 lir lium nf Hip sniiUli^t iniil- 
tipik^d by itsc'lf suid the tuiddli’ unLlciplipd by itselb nnd the sinallpst miihiplioti 
by Itaclf ykdds IClr You juit Elk' tlilii ;4 for Ibo {vimi mid 10 divided by 

tlip thing for tiiP iniddhv and yon i[inltiply 10 divitkHf by tlic thing by ItBolf, 
aud ItKl dk'kk'd liy tho rpiisiUH ii'suits: and t his ™u divkk' by tiio thing yioldiiig 
lElO dividnl by tlip (’oIsp: iJiiw will Ih' Uip grratf^l qnaiility: Einjct you iniiltiply 
tliP lokiit qLiaiitity. iiiiJituly tho thing, by itsplf^ niiH thn rpiiKii-'i ri’stilts; nikJ ^'uu 
limit ip] V the iniildlr by iiselft nmuidy tbo 10 diviilod by thi^ tliingn yii'Iding ItK) 
dividitl iiy the’ criisiis. nnd you add Miia to tik? census; there will be the eeiisits 
|}|ijs IIH) dividi'd by 1 he etin^us. that hi eqikd to (he ]imki]dii.iitioi] of the greatiTst 
qiumtity, iimnely the lOb divided by the i.uh*\ by jtst?lf; from this inultiplicntion 
results KKiOO dieiiliil by tlu‘ eiibe cube. Ytin lliert^fcire nniliiidy all tlirtl yon 
have tiy (lie nilM^ rnluv and to multiply liv r.h<^ rube njlk* is to niidtiply by ueti- 
siLs reiiHiJS eeiisijs; liierefore if we tinillijily the HKKMI diyidinl by the rube eniM’, 
tiint is \>y tlii^censits c ensus census, there resiitts UKKKh and if we^sliall nndtijily 
the reu-Hijs^ tlic^ stjiutre <if tJie least quantity^ hy [he eeiisns reiisus census, ia>l* 
shall I hente have rehsns i^taisns ( eiisiis et'iisns, iiud if we tunllifily tlie scpiart' of 
the middle quantity^ namely 100 ilivklcd l>y the eetisns» ]jy I lie ceiLsns reiLsijs 
reiisus, then ilkTe ri'sidts ItX) eensiLs i i^usns; therefore eensns l ensus rensus phis 
Hit) ct>nstis census is <s]niil Eo LiKlOO drnari+ We tbernffiri' [ntt liu' ,s<|Uiire .uv. to 
Ih’ I tie t’ensiis rt'iisns census rruusns, iipid erk h side <if Oie sijllal i' will lie ( eiisUs 
census, beemist' wheii tls’ census fensus is nndtipliisl by itself, census rensiw 
i-’ rensiui ct^iisns R^solts; and we mhl to llie same st|tiiire t.he area jfc,, (fiat is 100 
census ifoxiis; and iu’causi- is census ■ciuisus, .n\ wilt be Jflid luH^fiuse (he 
area .dc., thiil Is 101} idisns census, is .dc. times ,ec,; mid lierjtusf\ ?ih was said, 
census census census census pins HHI census misns is 1 ‘fjusd in MKKKh I he entire 
jiTE’a ,rtr. will be rhereforc lElOOO; tla rerure the multiplication of .ok times .fw:-., 
that is Jtr\ tiiik'^ Jn .i yi^‘lds lOOEM}; if we iui<l to this the si|uare of hiitf of uv., 
tliat is c/,, 12500 will l>e had for the sipatre of the inunbtT .hj,: therefore Mf. 
b the root of 12ijtKI| if from Oils Ls snl>tmctcH| u'/*, I hat is rkl, I lieu (here will 
reimun for rhe qiiaiility (he root of l2fitHli mimis 5E.! tienari; bm ,£fc, is census 
census, and because llie thing is the nsat of the root of ivii.siis census, and we 
Crtti |mt the thing for the lejust ijiiantityr theri‘ certainly will bi' for the h'jLst 
<[UntLtity the r^joE of the root of tin- dittenMue of Elic rout of l^rkK) and rXJ; ami 
Iw'iause the middle qiiFinljly is 10 divided by ihi- tltlllg, and its Scplkte is 100 
divkied liy thet'tuisus, I he siqnare of the square of it [pi iMj will Ih^ KHHKi divldnl 
by cx'usus census; hirleed the area ,m, Is HKtOO. and it is made froiu ek times 
.k arid .ofi, is l ensus census, that is tlie stpiare of the scpiun*: if w^e diviile the 
lOtKMI liy ilii^ cen.Hus i;eii.sns» tiieti lIktc results tin? quantity Jm . for the Nt|nnre 
(if I he stpmre i>f the sought middle (juaul.ity; but. Ja. is the satne liS Jif, plus 
,/r,: but .hf. is the root of 1250(1 and .ft , is 5(1: thiTerorc the iiiiddie tinaiitily is 
the tckit of E]ie ivioE oj' the sum of the tTiot of 12500 nnd 50 dc'nari: the grcati'^t 
quantity will truly be the root of the sum of tlie .s<|U?irc?i of the least and iniddLc 
qiiantiiiE's; and tliis is rhe root of I fie sum cd (lie roof of the dilfeivnce bctw'cen 
the root of I2ril.KE mid .5tt (li'imri, and the fiHJt of the sum uf 1lii‘ rout of 12500 
and 50 ijenai i. 
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And U*t it be maid^ 1 10 Loto 'A pATtA, and the' Ivust iuu]ti|}iied In' tlx* 

grenlG^^ wiut the hmjuv fu» tbe triiiklle multip'lied In* iLwlf; aial ibe muIttpJication 
of the lenMi b^' itsc'lf^ pLu^i tbr tniifdk' {nTt muUipJied h^' wnti ati mudu fiut 

the mulliplic'Atkill nf the j^rmrcift ptut by itselT^ von |jut atve deuAm for the 
lenift PaitIt And the thil>j; for the midriw*, nnd the ceiutUA for the greatest: luid 
TOU do thijt: when >'V >11 multiply the denato tftnt Ut the lenst juut by tlie eeibiUK 
wbirli b tlie greiae«t part, tbe prr>diKn ts tbe sanie tm the multiplicAtion of tbe 
mkldU' (nin. naiEioty the things by next you multiply the denaro bt' iti«Hf. 
and one lieiiaro it-^ults, ajid >\iu niuttiply ibe thing by itwlf yiekliug the cemtiis, 
and multiply the reiumst that la tbe gteaUr:[t by it44elf yiehting eetuiiui 
ectumn. whleb hi to tbe whieli ti'Hiilta from tile multlpUeAtu^u of 

tlie thicif; tiy iteelf plua one dmaru., whidi nisiihs fnuii the rkiiHTO inultiiilk'd 
In' ititrlf; but wlien the census rensiis ts equal to the renwuN plus one (kumru it 
hi when the hqujuie of the rexisua is equal to the fiqufire of the thing plint tbe 
iiqualPe of the deunru. For example^ let ceuikiis cettsiis lie tlte square .n^. with 
skle the bne Mitnieiit .be. ht taki'n in .6^,^ Eiiid is 1; EiJai through tbe pijint 
.e. Lh i>xtenih^[ the lim* sn^ieiit .er* m that lh<‘ i%rvn .ne, will bt* the iwiKUH. a* 
it rewultH from the multipliration nf .nh.. that is the ix?it)stis^ by .6f., that is 1; 
thrTefure there will retnaiti 1 for tbr arefl .r^.^ and it remiltfi from .j^. tiincft .er.^ 
that is from .^jc, tinw« .hg. No*' we divide ,bf., into two equal parts by the point 
nnd the mnltiplkvition of .fg, by bg. plus the muUiplkatkm of e/. l^' itnelf 
'm the same ns tlie nmltiplirAtiuu of .gf. by itaidf. hut tbe tiiulilpticAtioii of 
by .hg. yields 1; anti the mil If iplirat km of .e/.t tliiu halfilenaro liy itarlf^ 

yiehbt and scj JI is lu^i for the square of the uuiitlicr thus ,gf^ in thi» TtMtl 
of 11; if to it Ri aiiiUsl ,fb,^ that is ^ t^f a detuunu. the rout of 1 denaro filus ^ 
cletiarti will he luul fE>r tlie total .b^.; anil .hg. Ik the hpusiik^ na llie total ■^qiiEite 
Aig. is censiLs censiw. rual hM^emwe you imt the census few the grcaitt'St jMirl, tlicre 
will llH-rf^fore lir for the great rat part the root nf ^1 plus ^ rhuimo, ;md the rofit 
of it \s the middle part^ anti tlie leiLst part ik Ip namely one deimu; luuj hm tluiijte 
thn’*' [WTls addled ik> not rnxUu* 10 denari, ami we wislMsl l<j iic^Murate tO In- the 
abiifli’i'WTitU'n oomiiticHUi, ns the sum of the thm^ found parU is to 10. !» is the 
ODC denano to that which results from the least ^lart of tlie 10; therefore wt- put 
it that from tlte 10 results tht* least part the thing; as ilje sum of the afotesnirl 
three found pana is to tht* LO, t« will tfie ileiiaru he to ihe thing: tlnin-fotr' the 
multiplk-ntiim of the thing by the sum of tbi* afurc^^d three found parts will Ih" 
eqmil Lo muitipllrAlion of tlu^ diuiaft) by tbe l(h therefore muitiply the 
thing fjy tla* sum of the thr^s' and fnnii the mull jpUcatlon of the thing 

by ilw denam results the thing; and from the nmlfiplieatitui of the thing by 
tlu' rcx»t of ilie sum of tlu^ rucit of ^l mid otu' half dcfinro results tbe^ nM>t of 
^ I I'c^nsius rxutsim plus odie ludf cnisus; and the inuitiplk'ntkm of the thing by 
tlw ru€« of AI plus one half detiaro yiekLs the root of ll i^i.'utiius idits one lialf 
thing; and ilie sum of nil hi etpial to 10, Vcjii therefore tnJke away the thing fnuti 
both parts. lUid one half thing, and tht^ rexU of census; tfiere will rtunaiti 
10 minii3i |l things minus tla- ru*>t uf ^1 cmnus equal to the root of the sum 
of the root of census itusus and o«e half i:‘«iHUs: yoi.i llKTiHfun'' multiply 10 
minus thliign iniiiuti the rotg of ^t^lsus by itaelf^ arul tlnfe rcHults 100 
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pJus rrntfus pluai tht‘ root of Jn ctnsuji minus Jpl lfl] 30 tbiiiRs, mlmzK 

th# root of 500 reuhu». which w ecjuiil to tlip multipiicntion of tlip root of tht 
stitii of the root of ccimujri c4*DJiii» sikI ow ba3f renifus; this multipbcat ion itt 
the root of 11 cpoirm rrnfiiut plus ojin Imlf I'enyim; >t»i lahe away thr one half 
cen^tK from bath parts, and jtju >uI< 1 tin* 30 tlnngH, and the root tjf cetisiu* 
to both parta, and 100 plus three census plus the ruat: of 1 ceuatia census ivill 
be equal to 30 things plus the root of 500 rt‘usu.H plus the rufit of ^ 11 eernms 
ceojitirt; again mu take awny the root of ^11 ceusiut census frotii bulb pfirls; fuicJ 
in order to dk> thui you ^rubtract the root of froju llie root of |llt you see 
iiMlced the root of j 11 to be 3 roou of ^1. Wtieiice if wi^ subtract one root of 
^1 from three roots of it, then there will remain 2 roots of ^1, tlwtt is one root 
f5f 5 denari: because of this, when the root id renaus ceiiawt is aubtracteti 
from the root of census census^ there renminu'f the rwrt of 5 cenaiia census: 
and thus iDG plus three eensus plus tlie rocit of 5 census census is equal to 31) 
thuigH phis tlie tXKJt of 5U0 censuai alid you thetefote tc^duce the 3 census pills 
the roof of 5 Oi^nsus ceusus to one iieiisus^ and in order to do this you multiply 
by one fourth of its aimtunie; and tlu^ apotoiiie (d this binomial b 3 tiuniis tlie 
root of 5; if you multiply the 3 <.-etiKtw phis the root of 5 census ceiufus }jy the 
^■potorue, tlfccn 4 rejLHus n^muis resuhs; therefore yrjii multiply the 3 rensas plus 
the root of 5 census census by one fourth nf live aftotome. ntuuely b>' ^ rniiuis 
the foot of ^ dcuaro yielding one census; thert'forc you multiply the lOU by the 
^ niiniLs the root of yieldiiig 75 minus thi' root of 3125, that is wdth iheotu* 
census: and >ou again inultiply llw -tty things phts the rr«jt of h 5(K) rensus by the 
^ minus the root of ^ vleidiTig rxmuing 10 tlungK, bcctiiwe the ^ time the 30 
things yieUls phis ^22 things, and the root of minus ^ timrs th** root of 500 
census yields minus things, w'hjcli adricci to the s22 thiuijs Iciiw^j 10 tj-iin^t 
as wi! ^d. Indeed we raiitel tite umltiplicatiou of tJa> ^ plus the root of 500 
1 ‘eiisuii as it is etptal in value to ihe iiiultipilciition of tninini tiie root ^ 
the 30 things: this tberefort^ known, ymii subtract the 75 minus the root of 3125 
from iIk' winan* of one half the unmlx-r of roots, ruuntdy 25; iImtc will remain 
the root of 3125 minus 50 dcunri; you tfike the root of this, and yuii subtract it 
from ope half the number of toots, luuiiely 5; there will lenuiiii 5 uiiuus the toot 
of the difference betweeti the root of 3125 and 50 denaji^ mid thin is the least 
part. 

And if we wisli to find iIk^ greatest part, ihcii you put one dciiaro fur it, 
and tlte root of the thing for ihe rnlihUe part, and the thing for the leiuft part^ 
m that the thing inuHiplied by the denaro is the same as the root of the thing 
multiplied by itsrlf; awid l>ecausi‘ it w'sls proposed that the multipUfatiou of the 
least |wt by itself plus the ini<ldh' part by itself U the same m the multiplication 
of thi' greaies*! by it.self, yon thett^ftire multiply iIh' least by it self ^ namely the 
thing, yielding rite c^'ustis, and you niultlply' the middle,, imujely the toot of the 
things by' itself yielditig the Lhitig; and thus you have tiie census plus tire things 
that Li efpirtl to the niultiplicution of the diunuo^ namely the greatest i>art, by' 
itself, and the prwliiet is 1; you iherefiiHre divide this accordiug to algebra: you 
(livklc tlie iiundHT of things by twu. yielding the scpiare of this you add to the 
(lenaro; them will be ;|l denari: from the root of them you subtract iUid tkem 
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will miuiiii fttr tiir Hiiioiint of the I hi' rout of \ I iiuniijs oiu' hrtlf deiiurn, 

iiiiil Tills is f[ir tlir li'iLHl |nirt ' the rout uf It is fhe liiiflille [wirt, jiiid it is thf root 
of the NiilffTf'iic'i' beiweni the rttot of -^1 iiiid ^ ^l^‘T^itro; for llie j|.re3iteSi( |HirT wsis 
truly put one delmro; iLiui htxaiise the three t33irts uiidc^l tORether do not make 
|lh ius the I is to the hiiiii of ( he ihn'^^ jiHrts. so the thiiit' (o tlu' Kh ami the llilug 
uiuhi]>lh'il l>y the sum of the r.hrt’i’ pJUls will he the Sjijne .m thir miilriplientifi]i 
of the I hy the Kh theieforf* you iiiLiltj]>lv the deiutro hy the thing rviul lhr thing 
results; mid you midtiply the Kl hy the root of the flitfereiiLe l>envee]i the rout of 
^ I and ^ yielding the root id the differeiitr U^twen ^ I census eeiisu.s [|>15t.)| and 
iiidf rensusi jiiid yon iinilLiply the thiitg hy the rirjoL of -j 1 minus ^ yielding tlie 
riKit of (Tusns imuns ^ thing; ami Ihus yoii have thf thing plu-sihe root of 
the differeijo’ heti^wn the rout of eelisiis census iuni | eeiisiLS. phis tlie root 
of \ \ census ruiaiis 4 <hitig tIuU is ec|nid to 111 denari; you therefore suhtricet 
the half thing fntiii holli purls leaviug HI minus the one h;df thing miiins ihe 
root of \] eeiisns that is etjind tu the looi of the ilifli'reiice hetwcrn the root 
of f I eeiisiLH {'I’tLsus iuhI one hsdl ei'iistis, Non therefore iiiLilti|]|_V' hoih [larts 
liy thc'inselves, and for tln^ mull iplientioii id HI minii-s i thing inliins I he root 
of jl rensus will he had HKI pins eeusns pins thi' foot l^f ^ ei iisus c ensus, 
iiiiniis IH tilings iniiniN the r(H>l of lihtl c eiisijs that is equal to the unihiplieiitioii 
nf the rocit of the difiereiice hetw'i^ n the root of ^ n-Sisns i cui-sns and oue half 
t’C'iLstis; ami the rnultiplifatioii Ls tlie root of ^ 1 eeusiis teiisns^ iiiiinrs | eeiisiis; 
yon tln'ri'fiire' nthl ilit“ 4 e^’nsus and tin' HI tilings and thc' rcHit of 5(lll ceiisiis To 
hotti parts, and you tab' aw’ay the’ rocjt of rensiiH tc'iisiis frinii hoili parts, 
ami (woeeiisus pins Hill denari will heeqnid In 111 {hiags phis the root of oCIi) 
(.virsns. Yon thewforu hitlw all that you iinve in onliT lo rerlnei' to one reiisiis. 
ami there n-sulis the census |dns 5(1 iS|Uid to 5 things phis tin- nsg uf yon 
thenifore halve the nnodier uf roots, tiionely the !> pins the root id lUh* and yon 
liEive 412 |ilus I lie root of and yon multiply it Iw' itsc'lf. yielding |d»s 
the root of from it you siihtrrtct the 511 tlnit is W'illi the census; there will 

reimuii (he foot nf uunijs 4i'^ deharU yon snhlruet the root, of this frum 

one half the uiimher of nssis. mimely froiii tin* 4- phts the ruol id lluTe 
will remain 42 phis the ruol of minus the riKJt cd the diHerenre licnwr en the 
rcMft id 4"W1 and 4i'-^ this is the greaH'sl part. The least part we truly liml 
[a U* fi niiniLs the? root of the dilftTeoee ijetwmi the root id dlifi iuid 50 ilenari. 
Whence if you will slihtraet I he tw■^^ ronml [larts hcan 1 he III. (hen there W‘ii] 
leinain for (ite iiiiildle \mxt |2 plus tlie roiU of the dirt'erence heiwi'i'n tlie rout 
of driTj and ]dus the Mol of I he dith^renei- Iwlwii'i'n the tikpI of j7Ml mid 
4 12. and afti-r id| this, iimitis tin' root of \’M. Ami y»u note rhai when we said 
aho'Ce the I'lHit of the root of ^ ecniMls fi'lisus minus one IijtIT ceasns.^ then W'e 
nnderiHtucjd to take the I'Ckat cd -f 1 einisn.s reusns, and lu take om' half eensns. 
juid to lake thf’ir liifferc'me, ioid then (c* tJiki' another root. I lirrefore when the 
respt is midtiplied hy irsc‘lf there resnlrs The root of j J c ensus census with oni' 
half census snh( rai led From il. 

We c'Eiii indeed had iu EirioTlic'r w’ny the nnddli' part of tlie ThO’e parts o| Hh 
Hiiinely we put 1wo deiiFcri For 1 he [niddle pjirl. and Im the tirsi pari tlie root of 
The thing, iind wc’ mnllipl.V (hi? root of the thing h>' itsedf vielding ihe thing, ami 
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nr multiply tliP two ilmAii by llJ»df yiekliiiK 4 luJd tiiefii tijffpthifrT 

mid you wU] iukvi* tlw thinK plu.^ 1 tliiil in I'qiuil to tin' mulliplic4Uk>n uf 

rhr ijrpatpst ptirt W th<»re£brp thr part will bt* lb*' roor of tlu- thing 

plu-t 4 rU'UAri. Ajid bpcAiJse it wah pnjfM«eci that tL^ iniiltiplUatiob of lht» Iwiiit 
pin the greaU'wt iwl » tlw' isHiiie ils tlw? iiikidio pEirt by itsrJf. wf* mtiltiply 
tbfi TWit of tbo thing, nanwly ttw U*a«t part, \>y the mot of tlw* thing pltti 1 
lieiuiri yirlding the root of tlw* ctpuhilh: pim 4 thiu|;K thfit » e([iml to 1 clrmiri, 
namely the nmltiidication of two denari by itneff: tou again multiply ihia by 
it.'wdf. aial the remiuu plus -1 things will be tvpial to IG itnnirk you tlwrtdiHT? 
luiJve tin* [lUniher of things; there will be that yoti multiply by itaelf, and >ou 
add Um the Ifi denari; tI^^Te will be 2U; you Subtract from tbf‘ root uf it half the 
iiumlKT of roots; tlwre will remain the nxjt of 2(1 nimus 2 ih'iinri fitr llw* ajiinount 
(rf tlie thing; the root of this is the least put Ijecauw we pm the rotjt uf the 
thing for tbi^ least part; the gtts^test ]Min is truly the tixjt of the thing phis 4 
rlenuri, which will be the root of the mini of the root of 211 aui:] 2 fleiiari; niirl the 
mkldle (Mft is the 2 detiari. iuhI becuuM^ the three fouikl parts do [Kit mid to 
10, tlie proportion of the ^mti of thtmi to tlie 10 is the same as tl>e propoitiow 
of the 2 dimari to that wtiich results for the middle (lurt, that wv put to tie the 
thing, arKi Inieauw the niiiltiplkntioii of lltething iiy the threi> pnrts will Ih^ tlie 
same as tlie mtiliiplk-ation of tbt' 2 h>' tlie 10. wi* multiply tla^ thing by the rout 
of 20 miima tiie 2 denari; tlum >thi take the root of it |p4l>l] yielding I he hkiI. of 
20 tvnsus t'ejunts minus 2 iieiisus: then yuu take the uf il, and we multiply 
the thing by the 2 yiehling 2 things, and we again niidfiply the thing b>' tin' 
root of 2U plus tiro dt'uari yielding the root of the sum tpf the root of 20 ceiisits 
«.t'nsus and two census; and all th» is erjiuit to 20 denari; you tJieretbre ^nihttari 
tlw 2 tilings frujH lioih parts: 20 iniuiis 2 tUijigs w*ill lie etjual to the root of the 
difffS'eiice iwtweni the ix>oi of 20 ceiisits ei'imus atid 2 census plus the r<iol of tlic 
Slim of the runt of -^) ^.Ttisus census plus 2 miaus; tlK+n.-foro tnultiplv th*.‘ 20 
minus the 2 things vy itsidf yielding UNI |ilits 4 eensiLH miniLi things, jumI t'uu 
multiply liy itself the sum of tlie itva of tlie mot of 2d census rmisuii minus 2 
census, hikI tin* mot of ilie rixn of 20 eeiwnia n.*mai-H plus 2 ix'iumH. ami ih«'‘re will 
be 8 census phi*? the root id 80 ri''nsiifl eejums lhai is etpiol to 41X1 deimri plus I 
ceitiius niiims 80 things; therefjte arid the 8t) denjui to both jMitts, amJ JtTju 
L ake awny tlie 4 reniais from ladh juuls; 80 thiiig^ plus the ruot of 8U iensiis 
censu-S plus 4 census will retimiu erjiiid to IIX) denari; you therofur*? ti'ilurt' tlie 
root of 80 {eiisuH census plus 4 censiLs to one cc^njsuit: to <fo this wjii miiLtipiy 
each part by the rijot of ^ minus ilenaro; >thi multiply tlw 80 thiugs by the 
mot of ^ minus first, yielding the rtxjt of 12^ renaus tnimi^ 5 thiiii^ that is 
luhled to the one cnjuaiH; ihen yiat multiply tla: 10(1 by tltc root of tninviei ^ 
Yielding tin* root nf 3125 minus 25 dcitnri that ia r^piai to the census plus the 
root of 125 ct'iuuia minus 5 tlung^R; ytM therefore kaKie tlie ttKit of 125 minus 5 
yielding the mot nf ^3) mitiiis ^2; >'ou tnultiplv it by itself yk'lding |37 iniiuts 
tlie root of ^781; to ihis yiHi arid the rtsit of 3125 luitiiLs 25. imd vou know tlmt 
iHsrauae the ruoi of 3125 is double the n>ot of ^781 thi^e results ^12 plus the 
root of ^781: from iIh." rrxit of this you subtiturt ibe riKd <if |l{l luiims ^2; there 
will remaiu |2 defLari plus tlie root of iliw sum of ^12 rk^iiari aiul tly* root of 
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i7« L ininiiH (Ik* njfrt of ^31^ for thr aiiiuiiiil of thi* thiriK. mt'l tlibi ih the inHdlt* 

[ irisii to i.U?inou<rtrntf how >t>u niEiltipJv iIh^ ^ni of the? tTPot of tlio root of 
20 cvinqw f^tnihus miriii» 2 misitsi, and iIm* r^xit of tJie mot of 20 fninw 

plu« 2 bif itAtt-lf. Let tliefefore tij<* line *4i*j5iTi^nt l» tb^ root of the 

diffiTnit'T of the root of 20 rwisus rfttnua AJid 2 ceosijs* aiid kn be the root 
of the Hiifii of tlie root of 2U eeitsus trtboif*^ and 2 I'eiiHiiM. am) winh to 
what n'Tdilt^i hrom the quaiitity Mg. multiplkyl bs' itAoJf. You iiirendy know that 
the* Mint of the ^iquareH of tike qiiAntitk.*?* Mb. aiK) .6^- plim rjotibik .u6. timeM .bg^ 
ifl ttptnl to tlie of chi' quantity Mg/t ilteTrfrtre w. nniltiply .ob. by itstelf 

and tlKTie mndtjt the rw>t of 20 iminrH muouf iiiiiiUM 2 tetiautt, and WY' multiply 
.bg \iy itBplf yk^iling tZie rtKH of 20 eemiib reti.'^utt phis 2 rram^^. add tlani 
Utf^i'ther; tlkcn* result 2 ruots of 20 iTii.'SU'i that are one rooc of A3 CfHi»UH 

c-cikKim, and \to»i multiply the square of the quantity .ab. by iht* square of the 
qiiatitkty mnl >xiii will have the MjUJitc of line rnultipLk'at ion of ,nb. by .fcfj.; 
tkul the multiidkatiuti of the s^iuare of .la^. by the square of .bg. yk^kht 16 cnisus 
rpiisijs in this way^ w^hed tile root of 20 reikKiiH census is inultiplini by tbe rwH 
<if 20 ernsus mwus ihm* miuU 20 ixurttts cfULMtH: juhJ wlkc.'ii iht* id**-** ^ ouisijs 
is iiiultipikxi b>' the ininiiN tmxi census then* nsnilt iiiiiius J rvta.\ts cejssus: when 
it is siibtrarted fnuit the 211 census cin^iu* ibcn' reinaiii IG nuisiiiii t^'tisus^ the 
Focit nf it» uanady I I'ensus^ ia that wliidi muiltfl from .oA. tinir?^ if add 
tin- double it to the fooC of kO ceiisiw cnvfus. then certainly H cenwis plus the 
root of census n^tsus will be had for tin' iriiilti|ilirattiH} <jf the quantity Mg. 
b^' itself, and this we irishisl to rjrmuiiiitraie. 

And let us say, 1 sepMmlod ID inlD two pnrt^. mid I nubtmdcv! iit>in tbi' 
^ater part two ronta of it, atKl to iIh‘ lra«!4'r part f mhJed two narta <if K, ancl 
tlifiho ihut mulOHl were equal Ywi put 5 iiiHuis tlie thijiR for tbe hsmT part, 
and 5 plus the thirift for tbe ipeattr ynirt. ajnl ymt take 2 rtwita of ,5 plus tlie 
thing, tliat hi the root lif 2D plus 4 thiiif^. and you sitbtriu't it Ffotn Ti (dus the 
thing; there will reuiaJm h plus the ihLug [P'1521 minus the rout of 20 ihuiati 
and 1 ihiitgHL iH'Xl >tju mid to 5 luinuK the thine 3 tocms of it that are ilie root 
of 20 minus I thini^, aiid 1 here will bo 5 minus the thing plus the ruol tif 20 
minus 4 Thiiqpi that bi equal to 5 plus ilir thing mikius the root of 20 denan 
pluK 4 things- ^ 0*1 take away tlie 5 from Ihitb part4^. ami you ndtj the thing 
luid the rout of 20 denari phis the t thingA to both partu, aud the rout tif 20 
minii-s 4 things plii-s tin' Tool of 20 phta I things w^il! he upml to 2 Things. You 
jmh‘ed tuuUiply Uith (>^1^ liy^ thtnwelviw, iiml frr»in tln^ tiinttiplN-nikio <>f rlu- 2 
thing)* h}‘ tbeiiizieKiw rtwtdt 4 censtDii,. ajkI from tbe tuiihiplU'atkH) of the ruen iif 
20 iikitkiis 4 things idiirt tin!'’ root of 20 plus -I things li\' itaclf mailtrf 40 plus iIh' 
roui Ilf I60ci rii’iiari tnituis 04 census, nml tin' inuIttpLii'atkiu ia rluike thus: fimt 
tlw' root of 20 niiiniH 4 thiogi^ is multipllet) f]i>' it.'tdf yiekling 2t) niinus 4 things 
and tlu* ruut Ilf 2(1 plus ] things ia itiulti{ilM«fl by itsedf yk'liliiig 20 plus 4 ihini^: 
\t)ti add them tugetlun- ami ihetr will be 10 cksutri; and vdu ttiulti|i)y tlie rtme 
of 2t) nkinns 4 things hy the rouC of 20 phis 4 things yietiJLng the mot of 400 
denari itiitiuH 10 4:t'iiriiih: ymi ikHible it luwl iliert.* will lie 2 rfaiU nf 4£l0 di'iuiri 
minuft it) rrtisits, Chat ht uur rout uf IhOO iJemui mtuns G| cemnts, imd thus for 
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ihe prucjutl, ah wuh aaift is h«l W ckakari jjlnh ibi‘ r(.Kfi ijf Irtill nuiLii-s 

64 crtitius Thai b ctjua) to I whhusi; >xhj thCTpforo tokf Jt»m %\w 46 from both 
portjif, ainJ thcrv will 4 cmsibi miiiah 10 fh'iian that m equal to tlw root of 
1600 (kfuri iiULiuh 64 rtTtsm: >*00 rlOTefiMi* niuhjp)> the rotK oT IfilWJ iiiiini^ 64 
cvtmia by iijfeif siekiiiig 1600 deiuui niinUH 6-1 ctmsus, aiwi mu tnuUijily the 4 
cFtisiis mitiiiK U> by itjwjf* atwl there result 16 oemnm ceiistis pim IWKl dpiiari 
minus 320 refihUh that are equal to 160(1 di^oiiii nitnu?*! &l You therefore 

add the 320 ctmauM to bath ports, and you tala? uway the IGOO di'iuLri Frum both 
porta; IG crti-sits ^‘ettsua will reinniti njitid tu 256 returns; you divirh' nil by' the 
census, imd there result 16 i/etiMti equal to 256 denAri; you ibetefure ibvide the 
256 by tlie 16. luid the quotient n 16 (or the aiuouut of the cciism: the rout id 
it. tliat n 4. » tine thing: therefure if the 4 ia juddud to 5, luul Lrt suhtmetod from 
5. llkcn 9 hr Iwd fur iIh* greater iwtt and I fnr the leaser. 

For another wny, you tiike from 5 phis the tiuug two roots of it, and ytxi 
add to 5 minus the thing 2 roots of It; tlicre wnll be 5 phts the thing minus 2 
rcx)t5 of 5 fdita the thing equal tu 5 rU'^uiri minus the tldip; plus two rctoU uf 
5 denari miuib the tiling; you tlwrefon- Lake away the 5 fn>ut both iwtit, and 
you ivhl the thing anrl two rootH of 5 ilennri (ilus iht* thing Ut htuh fmrts. ajxI 2 
tlungs will be equal to two rooth nf 5 plus tl»r thing plus twii routs uf S minus tlie 
tiling; you therefore liah-e all. and there will be the root uf G plus the thiug. plus 
the root of 5 minus tlie thing, eqmd to the thing. W'bettn? if we ::ihaLl tuuhiply 
the thing by itaeli, then there results iIk ceiiKiis equal to the imdtiplicalion 
of the Tw/t Ilf 5 plus tbi* thing, plus the r»»ot tj 5 minus the thing, by' itaidf; 
fruru tlic luultipUeotkui results 1(1 plan tlH* ruot uf tOO ileimri mUiua 4 ceusmi; 
y'ou therefore lake away the 10 from both parts; there will rr'itutiri the census 
nuiius LQi dmort eepnd to the t^ntt nf UMI denari minu-*' 1 CTtmiJet; y^m tharefure 
multiply the census jniiuis lU by It^L, and there rwsulta rmsus census plus 100 
denari miniet 20 census; and you multiply the root of UMI tiitmis 4 census by 
Uaeff y'telding KlO mmib» 4 cettsus that is ispinl to ctuksmt cr^usits phis 100 ^lenari 
minus 20 reostni. You therefore taltr away the 1(X) from both (larts, ami >\iii add 
tlw 20 crrwiw to Ixrth parts; there will leiuaiu census rewus espial to 16 cetLsus: 
th*.*n'f>re the census is 16^ aud the rutnl uf ic is |. as we foiuid above. 

And yxuj know that when we found alHAe the root of 5 nimiiH the thing plus 
the rrHrt of 5 filim the tliitig rtpial U> one thing, wv couhl lin>V' (jrociidcd in 
another way, namely to take away the root of 5 plus tlie thing fitim Inith jjiu-ts; 
and then the thing, mimts the rout nf 5 plus the thing will be equal to the root 
of 5 mimts iIh» thing; then if we slnUt multiply iHith parts by itieuiseh^^, th<jne 
that rvNult will lie equal. Wherici' we multiply the thing, minus the root of ,5 
plus the thing, by* itself; there rrsitltK the I'eusus plus fi dctiari [pl53| plus tlic 
thing minus the root of 211 census plun 4 cubes. For example, you multiply titc 
tliitig by itaelf yieltling the rcnsiK: and you multiply the root of 5 phis the thing 
by itself yickiiiig 5 dmari plus the thing, ami thus wi* haw the i-cmsus plus .5 
dcTiah plus tfa^ thing; m?xt yuu multiply double the thing Ijy riijiiiL‘4 the riKit of 5 
plus the thing; and this ta to multiply the toot uf 5 ccfisus by the root uf 5 plus 
tin* thing; from this muhipltcation results the roni of 20 census plus 4 ctiliei!); the 
census, plus the thing plus 5 denari jiiimis the ns-rt of 20 rei:efti:ii plu.s 4 culiett. is 
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ei|UAi to the mujtiphratjon the nxil of 5 taiiiiiii the tlutig^ ijy itself, namely 5 
denari tninu*} the thing. We therefofe add tlie thing and tlie root of 20 oensuH 
pluK 4 ciibem to both part.'i, and we take away the 5 from both ports; tbete will 
remain the cerumN plus 2 things equal to tire rout of 20 cemm plus 4 cubea: 
we Ktill multiply both parta liy^ them.««e]ves, and tln^rc results census census plus 
4 tubes plus 1 ceirsus equal to 20 census phtn I cubes. You therefore proceed 
in this aocording to algebruu and yr>u hnd tire ceiptus census to be equal to 16 
cenBus; thcrelnre the census is 16^ and tire root of it is 4. an was said. There 
ia Indeed another way to demonstrate that which we do not kirov so that it. is 
UDderstOTHl^ that is when there are Iwtr nunibtTs, and there is taken away from 
one of them one or more roota of it, and to the other is added an equal number 
of roots of the other, and both results are equal, then, either result will be equal 
to the number residtiitg from tlie multiplication of the root of one number by 
the root of tlie other, as already Itappeired with 1 and 9; when 2 roots of 9 wt<rf 
subtracted from the 9, there remairud 3! thLi 3 is espial to the I plus two roots 
of U and this tliree results from the Ftiullipllcjitiun of the root uf^l, that is 
by the root of 9, that is 3, and I shall show' this witii a 6gtire;[l9} I put the 
Hcpiare .ag* frir the greater nurnbeTt and I shall attach to tlie Line segment ^gd. 
another square .rfe. W'hich will be equal to the isjufue .ag. because Ixjth hat'e a 
side in comnmn. and the angles which are at .g. are angles; aiHl I shall 
take AWflv frotii the square fig. any number of roots of it; w aay 2, and they 
are the area .cc.t thereJore if the area .act. is 2 roots of the square .ag., then the 
rcctajtgle ,cd. will be tlie number mliiiis 2 uf the routs of it, iuhI I sliall take by 
the tine segment .ge. the rcc'taiigle .eh. equal to the rectangle .rtf.; mid thruugJi 
tlic point .h. I extend ^be line -seginciil Ji. paralkd to the line w.*gmerrts -df* ^tiwi 
,cg., and I mcteml the Uue segment .ke. through the poim .1.^ and because the 
line suginetit .gr. is equal to the Line segment .gd,^ and tlw rectupgle .<x/. is equal 
to the rectangle -cA., .gr. and .gh. will be equal to each at her. The quadrilateral 
.rh. has equal sides and the angles .g. ami M. an; right angicti, and the line 
segment .Am. is paralkJ to the line segment .ge.; tlierefore the quadrilateml .rh. 
Ls a square, and I shall put it for the h'stser number,, and Ix^cauae tlw rectangkti 
.rh- and .dc. an? equal, as many uiiit:^ os are in tlie number W., as many uiiila 
there are in ihe number ,eh.: therefore as mueii as b the square *ag. minus th«' 
roots ill tlie area .ar.» so much are tlie ixiots in the urea .rm. plijs the square 
.rh.t and because ,bg, in is^uaJ to .gr., llie area .kg. will l>e etjual to the area 
,ke.; but the area kg. ts tliat which mnain.^ of the i^qiiarp .ei^. when the rootji 
that are in the urea .ac. are subtroctcil from it; and the area .he^ is that wducli 
results from the sum of the square .cA, and the roots of it that are in the area 
.rnr.; therefore when fmin the sqnaiv .ag. is subtracted the roots of il+ there 
w'ill be us much as the* units in the numlier .dt.; and to the w|UAre .eh. Is aildeil 
as much as the units in tlic number .eh.\ the nurntHT eh, is equal to the 
number .cd., ecjUullr so the urea .kg. or tlie area Jie., and txith of the areas are 
equal to cocii other; luul because the area .kg. itsmlts from the multipUcat ion 
of .gr, by .bg., and .gc. is the root of the square ch., and .htt. bi the toot of the 
square .og,, the nunda'T .ng- minus tbr.' roots that are in tlie area mc, is ^.cpinl 
to tlie number .cA. jdun the root# that arc jji the nund>er ^cni.^ anti it is the 
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mimbor frcmi tlio intittipliriiiiun of njof by rlieotlitT jiMit, 

JM14] tills I wislii'ij t{i I|i‘]iH.iiiKtrah^. 

Aii[| iiHU'T ib’moiiKtraU'fl tJifs, I xluill xn[Kirait» ikf? 10 into two juirtsT 

nod I xliall put rlit^ rt’iisnx to hr. thr purtT Piod llif grriitiT Jrnly to h<‘ 10 

iiiiiiiw tfifi rnisns, iuirl 1 shniil add to rJip Irasi r purl 2 njots ot it. and it will lip 
tlip i piixijs pbis 2 lliitiftH Hull Ih (xiiifi,l hs Mio iiiuli;i|]liratioii of ihv root of tho 
lossiT purl: fiy tljfi root of (bo |H;rc‘i(1:rr, that is t.bp iinjIliplitjUinu of rlic root of 
tile tviisiLi by I bo root of 1(1 minus tiir rnisijs; imhI Mh' jiriMliu:! is thf tool of U) 
ri'iisiis Iiiiiiiis roiisds rniisiis; mikI this is (Kr root of tbi> diffi-foiirp bptT^'pcn the 
10 ceiLsiJs Jhihj tini cotisiis oriisus; next wp miilli|ily tlK’ tonsils phis (hp 2 tbinj^s 
by ilsc'lf yinlilih]^ reiisns nonsiis pins I enbt^ pins 1 {loriHiis, anil wr nuiltiply 
the rout of 1(1 Loiisiis iniiiux the misus cousos by ItseJf yielding then ICI reiisns 
minus retisns rniisus wbii'b iiro etpial to misiLs censtis plus -J eubi's jiliis 1 1 'ensns^ 
You Lhereforr proem! in tins aorurdiiif; tfi al;;r!hra, nmJ 2 (Loiisns ti'iLsiis plus J 
nibes IVj]] he ixinnl lo 0 renstis; you tht^refore tialvi' ibis, ainl rniisiis rensijs 
phis 2 I'lihi's will isa ixpjsil to ii tt iisaH: j-oij divklr Tliaiii iUl by the census; the 
{pmtient is ii^nsiis plus 2 tiling cx|iui| lo^ dctiari. You tbiTt^fore piom'rl in this 
acmriliii^; lo nEgcbra. and yon Kiid tbc‘ rliinj^io ho I which you iiiiiltiply by itself 
yirldiiiM I for the rintumiit of (tu^ (-(’iLsns. aini lieransi' we put (he Icssit pnrt lo 
bt' rtis" it'usiis. and tlia census is b rlic hissi'r |viri is i; the* reniiiiiider of the 

10, muiiely fl. is the f^n'iiltT part. And if ivr wish to use tlie abuvi'inciitioncd 
tinuri', W’ Call jjroccit! hi aiiotluT way, and to do this yon imi ihcsquan- .ttif. to 
hf tile i^reati-r part, nijd the si|uare .vh. to Iw the hvsi'-T part; hum the (^rcah^r 
xjiji. an^ subf.rai'icd 2 mols ^if it, Ibal. make tlie iiri'a .nr,; liictefnin' ,tl<\ will be 
(hf’ gnsner niinus 2 roots; mid bcs aiist' Jir. is eqiiid to .rd.. Jic. is HiiniJnrly The 
;;rejiter injnns 2 roois; 1 Eiercfoie ilie area ,cm, coiLtains 2 roots of i he stptarf^ 
ihiTefiirs^ when the 2 mots of tin'sqiiEire .rh. are addisl to it. nniia ly the area 
.ftti., there results ihe area and wbiui from tliesipiiire jiff, are snbiracLeil 2 
routs of it, mouely (iie area tben there remains the arr^u .ktfr, tbiil is iK|iia| 
TO the area Jn indeed tliey have ecpml siilt^; rids tlu'refon^ kmnvii, I .sluill mal«' 

1 bi‘stpmre .c/j. to lie ibe n-iisiis, and (lies^ptare .ttg. to !«"■ Jti tiiiruis tbe census, 
ami I sIiilII add to tliecrnsiirt .eh. the nreiLs ,i/rn, and .me,, tliEit are 1 rcKits of 

11, and jlh each nf (be line st'i^niciiTs M\ and ,A’b are 2, to all this I sliFill add (be 
square^ .fni. 1 hat is j rietmrl, as eat b side is 2; ./m. is indecN:! ctjual to .Ad. times 
.rod. and thus tik' iMitire s^piaie .dr. Is const itmed of (lie census jh, and 1 roots 
<d it and I tleiiiiri; ainl ihe Sftiinre ,di'. is efjual ro (lie sqiiair' .ufl., namely lU 
ib'iijir! minus IbecensiLs; iJicrefore iheccnsu.s plus I iblTiKs plus I ih itati isei|Unl 
lo 1(1 denari minus tIk* census, \ou rherefore add lhtMeiisn.s to hoib parts, and 
yriii take away tbe I diuiari froiii Ixitli (xirls; 2 ceuxns fihis J tliin^^s will ljets|UFi] 
(N (i licnari; tlieretorc hidF of it, iisitiiely ibe ctuisns plus 2 tools is erpud to 
deiiiiri; inrii‘is:| tbe anui ./i< . i.s census fdns 2 irjots of itt lluaeldre tin* al'i'u dn. 
IS :it rleiutti, and it lesiiiis from avq tiim^ .//(,, that is j/h. limes a^c.; Tlietrfore 
■fift. timi’si ,tft . ixpials [1; to it if i.s siEldcil (be ittpjan^ of the number .mrr., tlnil is 
I, ihi'H I is liad for the s(|iiarc of ihi^ number Jfff,: tberefors^ .rpj. is 2; if ann, 
is (akeii invav rlien tln^n^ wid rcniaiii I for .tjh,] tins multiplir'd by irsclf leavihs 
1 for Ihe census a/n. tlmt is r.lie lesser fwrl.: tins su I it. null ex { from ihe 10 leaves 
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9 fiir tiw greater {mri. AJ!«j i !M.'panited liJ into xvo parttf, ami I ciivvitHi the lU 
by ctu-Ji of the purta. and 1 multiplied one of tbe quotieuts by tlie otl)er> and 
nvmltfxl; firat it b noted that wlu'ti 2 pATli^ axe made ffoiii a number, and the 
uutnlxT Lj (li^'Uhni b^- radi of its parta, the multipUcation of one qiiotien.1 by the 
other hi the !!>ame aa the sum of to rlemonstrate this a number .a. 

divided into tnxi partH that are .b. and and -a. i& diviiletl by .6. yielding 

and .a. h divklei) by yieUiing .d.; 1 say that the niuki plicae Ion of .d. by .e. is 
tbn Maine ua the aiim of .d. and .c.; it is pro^fti thlls^ when hi divided by ,b. 
there results .e.; therefore vhen A a multipLieil by .e, there ir^ults -a.; tnmilarh' 
wiieTi ,a, is diviileil b>’ .g* there results .d,; tlu'^efore wlieu .g, bt multiplied by 
•d. tliere results .u.; indecii the mukipllcHtioii of A. by .e. hi tiie same as the 
muJtiplirntkiii <if .g, tiy' .d.; llHrefnre as A ia to so bt .d. to .e.; tlierefore vrivh 
addition as .6. plus .p- b to .p. bo is .d. ptua .e, to .e.; tberefnro with pecmutatkin 
,d. plus .c. is to .5. plus .g, ns .e. is to ,p.; iridt'etJ tlie number A. plus a er|iuil 
to the mituber therefore .d. plu? .e. ie to a. as .c. is to -p.; but as .r, is 
to .gp so -*L tiua!H to ^d. times .g.; but .u. tmiiUs from thti multlplicatiuii 
of .d. by .g.i therefetre as is to .p., efo is tlif^ multipiicHtiun of .d. times to 
.a.; furtlicr on .e. is to .g. so Is the sum of d. atul .r* to -o.; therefore the sum of 
■d- and , to .a. is the >1111116 as the multiplieuiion of .d. by .e. to .a, Therefnre 
the multiplicuIkKi of .d. 1j>' .e. ha eipial to the sutn of them, iuid this 1 urished 10 
detnonsirBte. 

This can iiwUHMl be irives^tigated in aiiutber ww- if that which was fleuKip- 
strated above is not forgotten. nniia‘h' tluit wdicn any two miinbtn>; are enrh 
divided by tlie other, and the quotients are multiplied together the pitHliict is 
nlvoiys I; and lurtliiu wihen any number b tv{>arat<Mt into two {larts, ami Ou' 
number is diviulf^i by one of the twx> parts, tliat which rerndts froin tbe divesion 
always lulds 1 to that wJikii rtjsulis from the ibvision of tbe otlier part by tlje 
[wrti and bia'aUNe this is so we put tbe numl^er .a. iiepararod into two parts .b. 
and .c.; and .e. bi dividMi In' and (be thing Tcsiults: luid m. is divideri by .br nriri 
thi'rc results I morct that ]» the Uiiiig plus uiie dnnhitm [3(1j; mid A. is divided! 
In* .c. mid one deuaro results^ and .a, w divided by .c. and tliere results 1 more, 
that is <jtie driu'hma plus one deiiaro: tluTi^fore when ji. bt divkUal by -6. tbt*Tv 
results the thing phis one drachina: iUid when .a. is divided ly ,c. there results 
one dfncliina plus 1; 1 say (hat tbe muLtipljcjitiuii of the thing ^dtts one drarliniH 
by tl»r denaro plus tlw* draciuiui is etpiai to tlie kuhi of them. For examfvle, from 
the sum of tlietii lucUavi rtr^ults 2 plus tlic thing pins oaf' dmiitu; anrl also thbi 
results from the rnultipiioAtiou of one of th*^ iwtK by die otluT iMvcause wlu'u a 
tbachina ht nndttplksl In a dmciima there resulls V, anrl fnan tihe muLtipIkaE ion 
of tbe thing In the detuuro. tliere results 1: mid thus yon haw 2: ami from tlw 
] that Ls with the denaro multiplied Ity the thiiii; resiihs tiu* thing; similarly 
from Uh* It tjuit is with the Ihlngt imiltiplkxi by the cltTunro n'stdts the denaio; 
and thus >t>u haw 2 plus tlic thing pliw tlie deiiaro lor tlu> riiuLtiplicaiioii of 
tbe thing jdus the itnu^hma by (he deivaru plmt tbe drachma as ynu bait fur the 
Hum of them: auil after this U moitilnit and clear wr savt 1 sriiarated lU into 
two |>arts, mid I lUvided the lb by each of them, and tlu' sum of (lie qutiiltuts 
Was \fi. "loii prwiTd ill tliis according to timt which was said ivbovi^ in similar 
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problem:*, oixi vou iintl ibe mull; or you pul fur one |U).rt 2 uiiiiu:!! tlit t and 
8 p\m tbr thing for the other; And >i;»i multiply niir of them by the other, tuid 
you. multiply thf product ty ^6, aurl that which rfvulm you put pquaJ to 1IM>. 
which resuKti from the multiplication of lO iiy ti^ieir: mid vtjii proiiir^i lur^jrdiiig 
to algebra, a»cl you timl ibe thing to be nothing; therefore one of the two piut» 
will be 2, and the other H: and we shall ptii one of the two ports to be 2 pluo 
the thing, and the other to be 8 loiniUii the tfoog, and we shall inuUijdy 2 plua 
the thing by 8 minns the thing, and we oiultlply itie product by' the ^G, and 
that which will result will be equal to the 100 denari. ^MienL-e wlien we proccetl 
according to algebra in this we shall hmi the thing to l>e G, whkh addl'd to the 
2, and tfubtmeted from the 8, yields 2 for one part and 8 fur the other. [p456[ 
.And kt us say, t nmde twTj pan«. of 10^ ftiid 1 diwUtl 20 by each of Utem, 
and the sum of the qiKnients was |l2; beca^iHp the 10 bi ^ of the 20. ynu take 
J of the ^12: there will be jO; iw in the saaie prupciftirm of the 10 to the 20 
b the number that nsiults when the 10 sejnirnted into two and the 
10 b divided by' eath of the two poru, to the iiiunlwr w'hich faults from the 
wparatiou of l Ik 20 into the same pons, os I shall dwnonstnite below; tliert'fore 
you sayt 1 Ht'pmrated ID into two parta. and I tllvKJed 10 IjJ' each of thein, iitid 
llie suiii of the i|iK>tientM was |6. You pnx'eoii in this, as was said abo^i'e, and 
you find one part of the 10 to be 2, and tlu' other 8; mid w't demonstrate that 
W'hich wt' ptT^mi.'wd in tlir pt^dilcni. Let twt* t]iJiidK'r?s lie .n. and .fr., oticl .d. Iw 
M'pATAtcd into two parta. which nrv .r. anti .d.; and .a, ht div'ided by -c. vteJding 
.c.: BJid .ti. is divirled by .d. ytclding and ,k in divided iiy .r, yielding i>ml 
.6. ifl dividenl hy' .d. yielding .h.; I aav that .a. is to .b, il\ .e. ui to the tiijnil>er 
.jr- pliLs -A.; this is proven thiist Ijocause whm in divided by .c* tla'^n' revulta 
-r., iIkh ,c. tiijira e, ylrkl!i .n. Sunilorly wis n -fi. is divide^i by ,c^ there reaulta 
.ff,; therefore ,e, tiiii«s yitdiU ,i'. But .e. LimeK .e. yields , 0 .; tlierifore oh .a. is 
to .b. HO is .r. to .g.t sitnjlurly when the tiuiiilters ,/. and .h. ore miihtplied by 
the nimilMrrs .a. and .h. ore matJe; therefiin' os .u. is to .ft. so is to A.; 
iiKleed as .u. is to .6., so is .t. to tlierefi^r«' ok .a. is to -6. so b tin' numlwr 
plus ./. to tlie riuiiiWr plus M, W'hence let its put .n. to he ID. mwi -h. 
to be 20; ami 10 is divKied into two piixtif. and ID is ibvjded liy each port, aitfi 
tlkere mault the numbers ,e. and atnl 20 i« ilivide*! Ijv the liajiie ports of 10, 
and there result the umiibcra .t}. and M., which sum to ^12, ti» was pnqiosi^d: 
therrfute, aa was tk'tnon.'tTrated, ah .n. is to A. ikj will .r, plus ./^ l:*e to .g* plus 
inunciy ^ 12. But ,(t. to .6. is oik half; thcrehire th*' imndKr *r.. idits is 
namely j of the tiumlKr iihis that i# ^12. os I Haid: and if the numl*eT 
.h. in nwr** nr Uva than ID, always in tJie proportion tiiat 10 iJ! lo tlje nmnlH^, 
in tlie ■ionie propurtioa will he the utunlM^r .t. plus: ./. tu tine nuxtiber .y. plin^ 
.h. WheiHT' you ran proceed according to this iwthcxl in all !<itndar i^rubktns. 
Bill if you wisJi to (.wuoshI in the fitiding of the two parta of ID witliaut finding 
the iiunilKts .e, and tlicn ynu preceeti in another w^ay; wr again \mi the 
iiuiiiIkts -o. ajMl M.i ami itf are made 2 parts that op* -g, and -d,. liy whirh 
we divide the imuilKria ami -h. yiehling the iiumlKfs ,f, plus and plus 
.ft., ftH ftftui abovp; the muUipliralioii of .p. In' times ilie numlHir .p. plus .h. 
in thf' sacnr oa the midtiplirntiijn of ,a. by .6. w'hirh pnn^ii thus; iKS'aiifS', w 



15, Here Cliiipt*ir C13 


wtiM SAid, when .€. ts limitiplied tn' .g. tJwre reniJt^ if a^joan the number 
-d. to the muhiplkAtbiiK then the multiplkatUm of .ir. b>^ ,5^., that is x, by A. 
time« ,g, tlniei$ A, bt the same aa the niultlptitutkm of A. by ^b. Abo because 
when ,t. is divided hfy A, there results if A. « multiplied by then there 
results Whence if tee cominonly adjoin the number x- to the nmltiphcatitici, 
the mvkipUeaiioii of A. b>’ .h. timcH x.^ that is the multipUeatkin of x. by A. 
times is tlie same as tlie muItiplicAtioii of .r. by J.; still the multiplicatian 
of X. by A, times .g. \r the same as .d, times .h.^ therefore the muttiplicatiofi of 
-c. b>' ^b. rinn^H the sum of the tKimUrs .g^ ainl Ji. b tiK' same tw that which 
results from ,c^ tiniPH ami from A, times .Cr.;, but the nuinbef x. plus A. is 
the name as , 0.; tiiorrHbre ttie inulliplk-Htkjn of x, times -d, tiuif?!S ilie sum of the 
numbers .g, plus .h. is the same as .a. times and this u what 1 wbhed to 
dcmoniitrntc. \Vhm wx* put m. to be 10, and A. to be 2t>i and 10 hr wparatcxl 
inUj two parts that are x. and A\ whim the 20 b divided by them, and the 
quotients MUtiimed there results ^12, wlikb is the number .g. plus .h.\ and we 
put the thiiiK to be the number x.; therefore tlbc uuml'jket A. will be tO minus 
tbe thing; imd wt' multiply x. by namdy the thing by 10 minus the thing 
yielding LO things minus oemnis: this product multiplied by the |t2, namely hy 
the number .p. phm A. ivill be [p-t5T] that whicli will be equal to 200 demui, 
namely the luiiltiphcaiion of the number .a. by the number that is the 10 
timea the 20 ; >ti« iherrfbre put these equal; tou resttwe acmrding to aJgel>rA. 
and you find one port to be 2, and the other you (>iit one [Mut of tO to 1>e 

five plus tlie thing, juhI tbi' oilier part Co be 5 minus the thing; juid you multiply 
one of them by tltr iitlwr; tln-rc a'ill la‘ 15 miiiu-H the census, which you multiply 
b\' tlic ^ L2. athl viiu will liaw it similarly equal to 200 deuaii. 

And let Its say* 1 mode two jmrts td 10, ajid 1 disified 20 by eneh part, and 
1 multiplied one qtmtieui \iy the other , and 25 resulted. You pul again the 
numbers to be .a. and .5., and 2 ^larts Are mark' of ,a, which are .c. and -d,; and 
.0. uiuj ,h are dtvkUsl In- eacli of tltem. aihI there results x. mid and 
aiitj ,h, Yon already know hy tiuit whkh was said that as .b. is to so are the 
trtimbers .g. and ,h. to the iiuuiberK x. and whence if A. is the double of -fl., 

tlaui .g, uihI A. aie tlie doilhles of x. and and further as .a. is to -6., so b 

X. to and ,/. to Ji,; whence if plus .h. is the double of x. plus then 
,g, ia the iksible of ..r^, ajid .5, of tlieiffure the multipLkntkjn. of .g, by .h. 
will be quadruple tin? multipUcaticai of x* by ,/+ Ami if tlie iiUJiit>ers .g, anri A. 
are the triple of e. aiul ,/,« the [iiultipLiGaliun qf .g, by A, wj|] Ik* the nonuple 
cif tlie niultiplicatiau of .c, and if the uimiiH.T anrl A. ate mic luilf 

of the numiicrs x, ajhI the niultipLicAtbri: of and will be one fourth 
part of ihe miiltiplimtion of . by and thiLS you undcmtanil this in all i.'nses: 
wbriice if wi" put .k to U- au, and ,a. to Ijm* 10, the iiuiulters .g. and A. will 
Ik* double tbf^ numlH*m e. and ,/,t tbetefore thuett A, will be quadnipk tht* 
number ,r, times but .g* times A. to Iw 25; therefore a (piimrT 

3jftri of it, munely ^6, will be x. tiiiw^iit was inileoiL deuioristrated tluit tlw* 
niultiplicMtioii of .e, by ,/. is the same as the tiniii of x, and ,/+; thcreft*re tin* 
numlier .r. jilus is ^5. Whence to trtum to tlie prublem, ymi Ray* I made 2 
jjHTt.s of 10, and I tliviii-ti HI by cwh part, and the sum rjf the quotients was Jfi, 
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After thlii >1011 |>roc<%d arcording to tliat wbJedi wiut liaid aliove, aaii you 5iiid the 
M)ught part£. Oiherwusej tjje afotefrcttum numberH are taken in tlw sanjei>rfler 
oiifl .e. i£ niultipLied by ,d. yielding A’.; and .g, times M. >ipJfiH i.; I suty that tlie 
muliipHcation of b>’ J* b tlie Mune as the niuUiT)1icati<ui of .6. by itstelf; and 
.b. AiU be intermediate In proportion bet^ieeii .A-, and .fn, which 'a pTcnvn tJiuii; 
when A bi divided bj- there reaults .g.: and if b trmhi]dh'ij by .g., then 
.b. results: if the number .d. bcotntiioidy miiHIjilic^, tJien the inuJtiplk'atioii ol 
b>' tltEKa .d. will be tbt" same mi .d. tlmca .b^; but the iimhjphr'Xitinii of 
by ,g, times ,d. b the simie as the muhJplieatkiii of ,r- by ,d, times ,g.; Init 
.e. times .d. ^nelds .A.; therefore the muLtipLicalion of .C. Ini' .d. times .g, is the 
same ua .A, times tlmrefc^re the iimltiphcalion of rk. by .g, ia tla'^ satne as the 
midtipIk'Ation of A by .6.; if the tmmber .fi, b onmiiionly inuUlpLierJ, then the 
mulUplication of .b, by .d. times M. ailJ he the same as iIm': [uuItipUciitioa of 
by tim^ .A.; blit .g, times M. >7t'tds J.i therefore Ji. limes .f. yields the 
KHrne ns ►b. tiim's d. times .b^; but ihm^ ,h. yielriH Inmuse when M. b 
divideii by .d. there results iherefore the midtipliraiion of ,6, l.jy A, limes .h. 
b thi' tiame as .b. times itseLf; tfierefore A. times' A. yields the hajiH' aa ^b. times 
itself, and ihi£ I wished to demojistrate. Now to re\Trt m the problem you say, 
I se]HiratefJ 10 into two panti^ that are .r. and .d., iUul J di^idfd i)h^ numlKT 
which is 20. by them, and the numb^'rs ,g^ mid A. resitked: and 1 midtiplbid .g^ 
ami Ji.t and .f, resultetl, I hat is 25; next put the [huig for -c.; tlierehjre A- 
will br 10 minus the thitig. nml >^}it multiply the liutig tiy 10 iiniiiL‘« the thing, 
aitd the prmjijet you multiply' muiiely 25. aud that which will result will 

In^ orpial to 100 ilenari, namely tlie luultipliratiou nf b. by itself. Or you put 
to be 5 minus the liiingt A. to bv 5 plus the llung. xmd you multiply 5 
itiiuus tlwr thiikg by 5 plus the thing, and you multiply the pitHlud by 25. atid 
TOu will limT it similnriy equol to the 1011 ileiiari. Or in aiKUlier wny, t>crause 
the multiplicalkm of .A. by J. is the same as .b. by itscrlf^ l|>15tij the iiUudH^ni 
.b., ami A. are ip copiinitcHl pr^iiiortiuii; imifvd n-s h Is pi ,b., ho is M. La .A, 
Whence vn> yludl uiultiply .b. by itiiclf: the proiluct, that U jliU» we shall di^'ide 
by A.y that ta 25. yleblliig IG for tlie Jiu tuber ,A~.; but tlie immlier ,k. ri^ultH frotu 
.c. times .d,. arui the suin of the nuTubers .c. ajid .d. is 10; therefure t'ou say, [ 
divided ttie 10 into two parts^ and I uniltiplied oih^ of them by the oiher^ and 
10 resulted- You proeta'rf in tkim acirurding to algelirm and you find mie of the 
two parts to t>e 2. and the iiiher 8. 

Agiiiii 1 separatetl LQ into two |iarU^ ainl 1 dixidrsl -lt> by one of them, ;md 
50 by tlie otlier, and 1 iiiulliplUsl one of the quotients b>' the other^ and 125 
resulted; because tlie Ml Is quiidrntiie the 10, and the 50 is quintuple tlie 10, 
>iDU multiply the -1 b>' the 5 yiekling 20, l}>' W'hlch divide the 125 yielding 
J6: lids Lh the Hiune thiu r«isulis wln ii 10 is into twin parts, juul 10 

is divided by each part, and tlu' rpiotienls jire tukleil, procetyl by stiqis us 
w-jis said, and for one of (Ik- twT;i iwins nf HI yun put 5 pluw the thing, and for 
the other 5 miiiUM the tiling; you multiply uue of iheiu 1:^- the other yktlding 15 
minus (he census, which Ntiu multiply In' 125, mid that which W'ill result will Ik* 
cr^ual to 20 (jO <h>iiuri, luuneiy the uiuktpliratiou of the It) liy the 50. and thus 
>i>u striw Uj operate in Hiiuiiar problems. 



15. H«e Chapter Fifteen fil5 


And let stay to yaxi^ I nmde fwi fvirm at iO. wid [ rlividwl 10 e»ch of 
i:i»rnu and tlie inim of the quotients 1 tnultIpLy by Itself yieldui;; ;J20: you taJoe 
the root of the that lA ^ and it vill be that which lesuJticd from the mtm 
of the Itvn ftl?qi\T?WTitlen quotletiLtr; you oi>erate by Steps os alxfte, Ajwt suppose 
it wa^ BAid, f 10 iuto two puru, lUid E divtile<l 10 by' each of thetn, 

and that whi^'Ji Ftsuked I uiidtipJied by itself, mid 30 detutri rcsulK^i; you put 5 
pluH the thiri]^ for one of die two piirt.s. mid 5 miiutH the thiiiR tike other, and 
yxiu multiply one of them by' the other, and there will be 20 mimm ceuRUs; this 
you multiply bv' itaelb there will be 625 pimf n'luiiis census minus 50 ceiUiUs, and 
you multiply tiy the 30; there will he 12^750 plits 30 eeinms eeusiui tniiiu!! l5tiU 
census that is equal tu ICKHK) deiion^ that result from the iiquare of 10 multiplied 
by itself; yon tlw^refore tuid the 1500 eeruuis to both [laitif, and you take awuy 
tlte 10000 from both parts: there will remain 30 ceasus oecu^inj plus 8750 denari 
equal to 1!500 ceit^us; you therehire reduce this to one census census, and to 
ci(j thia you tlivjde t hiuii by' tlie 30^ and census census phis J291 denari w’ill Ilf 
equal to 50 reusus; you therefore bali'e tlie riiirnbe.r of census ojid you multiply 
it by itaadf y*ieldiUK 625: frelik it you ^mbtroct the ^291; there will mnuin ^333: 
you subtract the root of U fruen the 25; there wdll remain 2-5 miniiij the root of 
^333 for the amount of the i-eusus: the root of it will he the thirifl; to the thitiK 
you Olid 5. and you tnhe away 5. and you will haio tlie sought parts. 

ALso I sc'pamted Iff into two fjarts, and 1 divided -10 tiy eArh of tbeni, and 
the sum of the cpiotieiits I muLtipLied by itself, and 625 n^ulted; you put 5 plus 
the ihiuju l«*rt. anti 5 iinmtH rlw thing fur tlte other, and you [ntiltipLy 

one of them liy' the othf^, and the proeluet by 25+ namely by tlu.» root of the 625. 
and that which will ne^iult will be equal to tfM.) rienarii namely the nuiUipllration 
of the 10 and the -10. Ycm pjocensl by irteps as and ywi find one of tbi' 

jwTts to l.s» 2. and rJie otlier 8. 

[ si^iNWAled 10 into two [HUts. and I divided 10 by one of llrein. oud that 
wluch residted I iriuUlpfiiHl lij' liu' other (kart, and ^211 resijJied. Yon put the 
thing fur one of the two p£Uts.. add EUi miiius the thing for the atber+ and yon 
divide the 10 b>' the thing: the quutkuili wrill bf' lO divided by' the thing, and 
you multiply by 10 iiiini,i.H the thing yielrliiig lUU minus 10 things, div'ided by 
tbe tlmig that et|Ual to ^20: you llierefort' tnuUipEy both porta hy the tiling 
yielding 100 minus 10 thiug}> that us equal to ^20 You therefnre ndd llie 

10 things to LK>th ]iarts: ^3fJ things w'ill be ef|iiid to 100 deqon; yiau divide the 
10(1 by tlw ^30 yielding fur lire ainounl of the thing. The remaJialer of 

1(1^ ilATnely is the other piu:t+ 

And let ns say tu you. I limitipLled 'Ukfold nf a census by !K>, and thal; which 
resulted was equal to the sum uf 30 denari and 3U-fold the satne eerutus; yxju put 
tlie thing for the cenmuH. luid ymi multiply the ao things In- the 30 yieidiiig 000 
things that ore rqmd to ’JO things plus !J0 ijenaii: you taJo^ away the 30 thiikgs 
from lujlh parts; there will remain 870 tliinjpi eriiud to 30 dmuiri: you tlierefore 
divide tin- 30 by the 870 yielding ^ deimm Un the amiount uf the thing. 




Chapter 16 

Notes for Liber abaci 


fvatfi /dr tAr Dt'dicalion atirf Prol4?gtic 


|l] vtna a phikK^ojiher MctiruliU' with scietitilir in 

the ctHirt of Fit'^lerick ]l. Hv » meiitiuiked in ternui id Datile^M 

/n/frrio. Then* b n |>ark near the t\\vt Arwi in PLsa iiiuihhI Eor Mitiuie] Srott. 
In tlw pwk one finds a stiitijc repTesrutiiii; Leonanio Pisajm* The statue was 
plarcd in tlie lliMJb century mid otily suggests bow' liconardo Pismio have 
Appeareil. 

[2} Frvd^’rkk IT was ttie Einpefor of tlie Holy Rcatimi Empire in the 13th 
ceiituo' and a patron ol inatheiiuLiics and K'k'iice as well a« the arts. 

[Sjl^eoiuiTLUi calls tlia Hindu numerals as Indirui figureti. 

[4] Leonardo took great paiiiH to itudce his priwntattofts of Hindu and Arable 
nietlvids rigorous arcorciing to Emiidean rriteria of proof. Hb Lther abaei 
differs in tilts way from many of the strictly preacripLive manuals on numbers 
and arithiwtif written later* 

[5] FrarttCA gtometnaf;^ 1220, 

|fij This sliort and tantalising aiitobiogyaph)' cunstitutes most of what is 
knowu ahiHit the life of Leomiirdo Pisano, There ts an English translation of this 
AUioiikagmphicnl seetkHi 1 j\' Richard E- Grinirii in TAe Fibonacci Quarterly 
{DC21* 

[T| Pyiliagorenn arcs are meiitiune^l by Gerbert {c. iJWti) wlm Iwraiiie PiTja* 
Sylvester 11 (iKKf^d Gerberl used tbe Inifian Dinnbrrs on rruinters. a |jritui- 
tive alxacus, and inarkrvJ triples of coLumiis with an arc* Tliese were railed 
Pnlmgorean arcs^ In the writing of niind>ers Leonardf> folkws this system of 
tripies as we do tnday^ e.g, 1.234,5C7*4*W)- See p,S0 of D* E. Sinith's JHUtary af 
Mathrrnatict^ i'oL If (Sm]* See also p.90 of Ettore Pirutti s Suf A'umcro e 
fa Jtin 5J(>rta, a fadciimting and accurate history of the origin ami iJes-ekiiJiiiefit 
of nuinl>erH [PJJ. 

[8J Stc note [Tj at Ch,l5. 



r>L8 n. Libe-r Abaci 


Satrif ftfr Chapter J* 


[l| Lmmutlu uim Lfttinbu'^l Arabi<‘ lAtircl zfiphirurn iitifl qoi tbc wi>fd 
ntAiJ for Tlibi the Amble of LeniiafcLoV iiunilier zero. We 

liA\i- chuM"!! to trniiatiite K'ith the Ktitrl ze|>hjr itutead of zero to eiiipbntibse tkin. 
The iiioderti HiighHlt waml zero is dejrivitj from zepbir. 

[2[ Grf^k rlwttgjttt nbcHtt the philosophical nature of htiiuhm an (xjHeetiona or 
assenibtaf^eH of uiiitH ts po««H.if>ly nUiixh'tJ to iien^ \yy LooiiAitio. f lov^'cv'^'r lie quickly 
gists to :h<^ more incKlerD And fiuutiotuil kJea of succrftiioij for tire ^'cneration of 
njalvuat numbers. 

[3] These arcs ^rooptn^ tiumlH.T!!i into triplets lire conniittent with Gerljert^n 
Prtliugorean urcs luentioned b>' Lronardo in the proloRw* 

[t] Tht' pictiireM of the hatki siiipis of the iiLitiierals are td this {hin- 

rcimpa^iii ciiitkai Th^isc hmul for numlxrs foiiiul in many 

There is on illuKtration in D, Smith's HiMtarif of Afathematte^, lot 
pl99. inlstn fnan Luca PackiJi s ^Kmfnd iSmj. 


iVoffj for Chapter J. 


[l| TlK-rf.' in rraJiy iRithing new in tiiis method: the jiartial prcKlin^tH 
simply arrajii^ivl siunewbat dilfert^ntly. 

[2| Here follows n Eudifkwn proof h;r the ii'alifiity of castja;^ tml iiines. 

[ 3 ] This Is an cratmople of hovr a nK^rrhanl can keep arcouutic Many further 
appikatioiis to trade will be found in trbrr abaci. 


Notf^ for Chapter S. 


[l| The nHKiera terma iiuinerntor and (irnoniinnt^rr are tiaed rfrHfM^cti^tily to 
trajisiato the Latin Uriiks mul drrwminunf ustd by Lei>mmin. 

f 2 | Tlirfie frac^tions whicfii .Arabic mathelnattcid-orijpns are 

ir^eil cocHiiKtemtly fay Leonardo: they an* luanl in naijuncTkjD with tlii' fundamen¬ 
tal tlieoreni of arithttietir to insllcate the resoititk>ii of niijiibtTTS as a pnaluct of 
prinaw (or otfier usidul fnctori). TiteM:^ rvuip^HOMl Fractions are not in KentTnl 
today. There are itiany misprints in the typeseltinft of th^w* fomcMJeieii FrutMloiiR 
in Bot>com|>agni's oditkiu of the manuscript, iTicre are hi/wever no incidents 
whirh cannot l>e rcctifk'tl from interiwd wnadsiency, 

Dt'finml frHctii.ujs are a Hpetiai rase of these {'mnpomKl hacyth^ns. Kof exam- 
|dr, 3 ,MIG - 1 ^ lo in rherefure one could orn^ue tJiat Lt‘oiuinlti dhi pudH?n 
dnrirna] frnctions or he wan tm the way to it. Why fiiidi tie tiot use dei’^inial Frac¬ 
tions more? Ft is simply ba'cautv dccitnaJ uititrt of mcaMire were rarely ujmpiI in 



Notes 01 a 


tbe vi'orlrl in whirh he lived. For cXHiupte. ibn enrroiicy of Plsa wim tiot a di!!ci' 
ina] currency'; 2 pouihIa. T ^jldi, 3 denari are written ^K/nikbiu 

when decimals were apjiroiiriaie be nfied thmi^ f hi p03 Leonanlo writes 18 

bezants which ore 18 bezants fui^l j|p3 niib. One bexants is tUvided iutn 10 
mib: thb b a fleriiiMd nirrencvH In C'hapter 12 on p3l3 in the problem. A Mon 

li'/io Jhifpe//ed C'tfie#, tiurc' oixrinf; tlie dkeitnaJ frortioa anawt^r 

2S.'242%>.'W>IK1 Ijezants w'litteii j |j jj, 2»: on the Imisis of this 

exattipk' it would be difficult to ileny that Leonardo tis^ decimal Iruclions. 'Fbe 
coniprjaed fraclkm notation thus ejiconipasscs great Kenernlitx^ whidi wtvs used 
by Leouanio to deal with the many different measures be encountervti. 


= + | = iS = + !l = Jj. 


I'l 


= 


j. 


ifix in ^ SwTo 

. 4>LArJ» 
^ rs;*rifir 


B = ii- 


pJi . £ 


= 4S 

3 ■ 


PI = m- 

Pt iHI = Kii + riis + si?i + i 



j 7 ] The ront™i|Hirnr>- l^ijglbh tmiiK dixiilnid, ilivLsur, and tjiwnlcni an^ iiwxl 
rrvfrerlively to translate Leiinarilo^a terms diruas or dhndrndwM, divt- 

dctiA or dteijwr, kUid procewdens or rjrietjji. 

|8j I liAve iraiudattial here with the jmHiern term factor iu-Htearl of lht‘ Ilu- 
clkioaii exprc^iidon irAich mcustirr» fAe tiumAer wdiU'h is found iti Tliomaa 
Heath^a EirmrnU of Euchd. Fiunor scs'iiutl to me to fit with tlu' iilgebtak 
nature of Leounrtlo^K work. 


[Dj A noil-prime numta'r sui.'h ivt 55 was euneeix'ed by tlie Greeks as the area 
of a roct tingle mtwnjrttig 5 on one sale oinl 13 on tW otltrir. 

[10] Whik' the HTTangimieiit of the dividend, divisor, quotient, suul piutial 
proiiucts an' Hoinewhut dilfereiit from that learued by sehoui chiLdreti t^xlay one 
can sec that the algorithm is cisseiituilly the sanu'. 

[Hj Any division can. cjf course, lie checked by inuJti plying the quertiem by 
the divisor, and adding the rcninitider lo tlw iiroduct to see wjM’tber tbe divF 
dend is re-foiimL What l^onardo pru|>ONC;< » checking this multiplicatkou and 
addition by casting out nines, aiMi not lU'tuaJIy perfimnifig tliA* multiplication 
ami addition again. Divideufl ^ Djimir k QiioLieiit -P RenuUnder, 

[12] Dy couqmtjijg with ri'skliU's modulo uii arhitruy^ ptiiiM.' iiumher Lecanmlu 
anticipates the elements of C F, GaumV aritlinnHic theory of n’skhies. One also 
fitirln thii kinwledgi* of tlie elementarx' Algrtirii nf rcsiciitm in pfTjhJems on dlx- 
tiiatkHi in chiqiter 12. 

[13] A cutniHisitiau rule for a uumber is an expixusion of a uumls-r us a 
product of factors. ’Hu* FundAiiamtal tlieorem of arithnietk' states that any 
numlier is tlic iiniqiH' proilmn of jiriiiH^ factors. Leonardo's factors an^ c^^ften 
prime factors, but not alwnys. In appliraliomi inudv'ing piaiiMli. sukli. and 
denari, Lcononio itees 20 and 12 as cimiiMiNitjon fucUirs for pi^utahi. Ami he 
similarly adjusts coinpusitioi] ruleii for other imitE of measure. 

(LlJ Nutt' that this not at ion Is lluu introclucetf earlicT for a nnujHiHKl fraction. 

= fife' 
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jlG| Liummlu rx|>laiiiEi liuw {LicL-kiii^ liy lusting uiit i-k-wiiM nf jujy iif.lior 
iiiiiiiIht is iiirf iisi^ of iiunilie-rM whirh are multifxlti^ of (‘levni rmi rentier 

tlic dwTk Jit.' shtms here ami iJi tluil whirji foJlowi* thal lii:^ knott^lnige 

of the llwwv of reMhlUes by ito raertiis sii|>erliei:il. 

[l(j) riie llheitrjLtion doers not liJiow the iiitermediute lif^urt’s tliEit imtp delelcd 
HS I lie fli vision alKoriihm prcjgresHwl, If iJhe r^^Hilpr wisljes f.o follow the proeetis 
with pMwiI and pjiper, theij it Ls ihtIieijw bettor t^iuiply to injvk liKhtU thruuj^h 
fi miinhiT ami Lo write rhe new Tniinlier on the line 


Notfjs f(/r 67jfip(rr 6'- 


[1] At tills pLu e in the inannHi ript I^'tiiianlo ahniptly shifts Iiin Latin style 
from iisiiiiir tfm imgx'T^enml rhird person To hhIiik the faiinlhir sii-oiiil person. I 
shal] transhite tJn-^ familmr ^<“<' 011(1 jjerwiii iu with the Bnglish you and not with 
the now r!in?]y UHi'tl familiar sceonti persjin thoUr 
pj Stie note [ I] of dnipli.^r 5. 

[;:(] I^iTiiarijTi jirt’ftf'iits here (he ELir li^IeFtn aJii^oril Iiiil hjr Hndiu)^ tfie ^tretitesl 
<'(jiuiiKj]i tlivLsoi of two iiiiliters. 


jVeb s/or (^htipU'J' 7. 


|lj This tu|)ie treats (lir prohlein of e?i;press]]3(» any proper fraction as thesutii 
of iiiiil fnn-tioiis, c.g. = I + f'he K^v^ptiari-S ji^eiieriilly eonsStjered a fr^ietjoiuil 
exprcWion inronjpicte nidil It was expn'ssiil ws the smn cjf nait friW EioJis. J’or 
I his rt^aKiPJs thi' lopji' is f ifU-ii <"111(41 [i!^> pthin friu ricHis, Thirt particnliir section 
of Liber iihafi appears in traiishitjon lu lUi jtrticle hy M. Dniiton wild ft. K- 
Clriniin entitled "Fi I win wed on l-"p;yptiah Krwi'tiiULs," I'lie authors have awidH 
usiiijj l.c'oiiartlirx rtsin|Hisne rnic rioiis where thtry occur wml have re-stHttsl them 
inordinary fraetiotad nrslation. 

|2j The first ilisl inelioii mli' is = j. 

Jnlj 'i h(‘ sriNiiiri di.stiiiction rule is = 

|d| i he third disl.iiielkui rule Ik 

|ri] rin^ M'VeiiHi dlsdiii lam is a Kenerwl al^jonilmi wliich works for all exane 

pk^4 

[lij J.eoiiwnlo made an error here in his eidenlations. biNtnardo claimi^l 

ITTi iit'tnally Lesjiuirdu incorrectly saiil 

IJ-»!> Lhe error is i'orrer(i4l in iIub text. 


ir 


f 


. _ I 4. 3 


dial T = T. 
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Sotef for Chapter 8* 


[1] wnrd hundrfNiwpight in uspri fur the Pisan wpigUt funfarr^ ii is equal 
to one hundred rollw. 

[2] The wtiTfi hijiidred]¥>iiii'cl t» imni for the Puian weight cenfum and is 
equal to one hundted poundii. 

[3] The English uT»rd pound is used for the Pusan iwcight h'tra. 

[•l| An ounce is the Pisan, weight uncm, one twelfth of a Pisan pound. 

[5] MrtrQ is a hquid measure, 

[61 Se^tano is a dry ineasure^ about a quart. 

[7] A catie is the length canne. 

[8] Denarn is the Pusati ukopetary unit denqriuj. The tnediae^'al motwtar^' 
system consisted of fMunds, soldi, and denari. There were 20 soldi in a pound, 
and L2 denari in each kwldo. In this transjaljon (Kmindt soldo, and denaro are 
used respectively for the Latin wrrrds /i6Tti, so/dus, denanvj. This system was 
used in England until teteut times and Latin nbbte%'iatiotls were tisedr L 4^. d, 
for the English words pound, shilling., and penn>% The Latin word hhra has 
been translated as pound, but the Pisan words joldo and denaro are used in 
the text, 

[9] A be^aiii was the tnonetory unit fri^antuf originally of Constantinople 
or Dvitaiuiuin. the Eastern Ruiiian Empire, It waa so respected that the ntuiH? 
was also us«l bj’ the Miisliins, 

[10^ A lure no is n weight unit of Meissina, Sicily, One tareno is equi%‘aJeut 
to 20 grains of corn, 

[11] A Toll is the Pisan unit of weight, the Hotuh. Each roll is subdividcxl 
into 12 ounces, Oiu* hutulted rolls are equivalent to 158 Pisan pounds of weight. 

jl2] A rioHl (mnrcaj is a unit of weight of weight for silver equivalent to 8 
ounces, 

[13] A bale {balia) is a large volume. 

[M] The torretto is a unit of length equi^ulent to 60 palms. 

[15] The penuyweighl (dfenanu dt cantare) is a small unit of weight. There 
are 25 pennyweights in one ounce of a Ptsaii pound, 

[16] A carol] is a small weighty there are 6 carobA In one pennyweight. 

[17] A grain of cum (^mrlq dr frumento) is a small weight; there are 4 
graius in one carolj, 

( 18 J This box form or diagram is Lconardu^s syrttrmmtic way of pnnenting 
the pfQportkms that occur in these negotiation or himincta problcnui. 

(19] A mossamutino is a gold coin from the Alnmhatl dyna^ity of Spain. 
Tlw origin of the word is from the Berber tribe Masmuda. 

[20j An ann {hracchta} ts a unit of length. Four turns are equivalent to oure 
cane. 

|2lj The prcwiucial kiad (canra pro%fincta) is a unit of weight equivalent to 
3U(J Pisan ^muikIm. 
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|22] A Bwb«r>* bryjun de garbt>) is a uioDPtiiry unit i>f Buriidiryp 

like Western Muslim Enipire. Tbe Eiarban- In.'^uint U into 10 miL^, 

(23| Tht'sr itrr Mnhihu nK>iirt4vr>' frirantfos jururma^Ds uet gprt' 

p*‘ro9. As U^onaitk) euivs, <.^h of thesi' iK^Kaiits is lUvicb;^ into 24 enraUi. 

[24| The miglmiQ is s Uquirl measure etinal to |33 mftrnt, 

[25] A uncffl mi oujk^ of raJiTwio, equi^iileiit u> ^27 

tamii. 

[20] 'File a'orriH coiituicaHl Iteiweeii tbe briu^kets ure miiniiiq; £r<jm tine mAuuMript. 
Tht'v bhv’p boon restoml \yy thfc» tmiislator in tb»> myle of Leouardon 

[27] Tbc Imi>enid soldo, s&tduJt irtiperioliiMt^ is aonh 31 rHAj) denmi- 

[28] Th<' Genoese »oklo, soMu.t lanutnu.?, is tkxirrb ^21 PLsnti detiAri 

[29] Magiilumi wiks n city loeatrvi in Prox-eiice [S<i. FruLnee). I'he aaldu^ 
.UfTffuiiensu.t ia* «\)rth \ 13 Regal ftmiari. 

[3Q] a regal dcimro is a imtuilatioii of dmarius regai^A. 

[31] A Barx'ekiua soldo La a trfiii>latio]i of sofdtis 6arirf:ff(?ncnsfi«. 

[32| Dcfianiur ptjdiensuH fiiejULH Piuluan deiuiro. 

[33] rUis is an example a disn^unted or Hiircharged exehnnge^ 

[3^1] Ltbrii 5oriantii.i ik tLe Latin iiatue the [jquihI (jimiu'tnryj of Balog^ia. 
[35] A Venetian F»und (b'tnr ventianvj^ in a nM»a^fLr>' unit* 

[M] 'flu* mark (iritura argtnti) L’l a aeighi unit used forsilti^ w^ujvalent to 
8 ounrwL 

|3T] I'kLse silver (atyrniun fuhtin) is siKtr mixed vith Lin. 

[3S] A Pisan raiw (eunU49 pt^antt^) Is a welgiLi iinit ecjuivalent to 10 tHilins 
or 1 iirins- 

[30| The faLlin b a iniit nf kaigth. 

[40] Tlie anti {fernr/itt,sjf b a luiit of kmgth. 

[-11] A BarlMLry cane (conna b a unit i>f ba;^lL We ujse □arbary^ 

an tbe Luune of tlie Western Mintliin E^npire which was ka'aterJ iu tiie regUaj of 
prrspiit day Mortx-cxj* Algeria, ami Thnisin- 

[42] Bale b an English iransLatioii of baliu. 

[43] Punflk' is an Englbh transmit ion of ptUa. 

[44] Tlie torcvllo b n unit <if leiigtli ^^qui^aJent ol 60 PrtAt*fKitl 

cmies- 

|45j Originally a Greek coin, o5ujim, but tlie name wns imed in Me^iwAal 
tiniea. 

[46] A unit of mx'ight, the AlexaiMlruui mil (rrjifarrn#iia dr Afcjandriaj* 
Twelve .^lexiUkdrUn uiils arr equivakxit Lo <ine laimv of a PImiii rviLL 

[47| Tbe ALeXalMirian calat (lahafhs^ b a unit of wr^ight. 'Fhere are I ramts 
in one AlexAmlrian mil. 

[Ii8] The Ah^midriai] grain ift a unii of I hiTT? (irr 3 Alexan- 

drimi grains in one Alexandrian aual. 

[49] 'I'be Skiliim [>ark {coUum} bt a unit ^if vulunie. 

[50] Bugia wan a dty in Hmbary laiw' ralkvl Iknigie. Algeria, 

[51] ifrpfim wxis a city- in Barljary ntJW' ejdied Ceuta, a Spaiii!i:h enntruUed 

dty of Morocco. It wm caHinl ^rptun for tt-s hi lb. 
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[l] LrtiiLiLrdn iiitsijikiMily Sfiy^, frE^tii rcijprr tii Liihrii. 

[2| '[ tu' Ufix or tiiljir' itr illiisEi ariciTi rhut LroiutrdtJ !>: nn riihirgi'nif'iit 

<jf lln' lifts ]jf^ itst'd For tlic pro|]nrliotis ftf It rfUitivitis tlirt'iM>i' ittort' 

projifirtioits ietsirail ttf jimt Two. 

[»jJ lairiih iiiFiimscript rofuls Afut’tus Jiliun. Tliih ixTSoii tiLo>t [ikriy in 
Aliinatl iliii Viisiir (Aiuf'tiis wlio wrolr ii uii pru|jortioli;:^ 

atii] on iht’ tliiHtri'iii of Mrin’ljois, 

I II M Oflia is a voliiiitr ipif^iiMiirf^ 


i\ifh\s fffr C^ffiipit'r Id. 


[1] I'liis rliHtitf’f n p;ooi] hIe-h othttw art'oimtin^ wjls I'oiitliu liHl 

lit I lir I'itih (i‘ii1 im'. 


Jfir ('fiti/ifi'i' Ji. 


[Ij As l.i'oiuitflo sjivs, tills pniltleni lias many soliilanis. I'li*’: ininiljiT of 
iiiikuLiwnH To \n} rfiiiinl is liam th(‘ iicicnlHT of c'oiKllEioiiK ]iii|Hisf:'cL iipou 
till' solnlioiis. Lf^oiiardo lii^t’niiiiisly iisi^s ]U’i>[ior(ifitis in jiiigniN' ria aiMitiorial 
t'oiailtioii to iiiv litnliii;; of Holtitioiis. 'llir |Nn>lilriii wouiij Itr hatiidlt'il 

loday ill roi]>;lily Hus [Uiuiui'r. \a ‘1 s Ih’ Hif niiiiLlN^r fiF imiiiids with 7 inimy^s, d 
|m‘ tllO tiunilii'r of iKJOilds with (J omiros, ami Y, Im lhi‘ Ijnnihi^r of pounds witli d 
fiimri-s. that ih purr rf)|iiMT. Tlirtr arc twi ti|]iialious wirh ilm Ihrt'r iinltuowias 
rxpowsin^; lln' givrii [■oni 111 ions: pj J: + □?■/ + “ 73 ~ ^ ' 

Holvr iFa'sr for x ain'] y la Icriiis of Ay iIle'Il Wf' havi' j' - -2 + h; mul (/ — 'i - 7;, 
In ordiT Thai \ ami y und 7 - hr iioii^ju'^rarivr we slipiilatr tlint -2 + li; > Tl an*I 
:{ > tl iiii*[ : > (I. riirsr f-onflhions siuipMfv t*i -j < r < Any valur of 

7. ill I his inh'i val yiidds a clilhTiuit solnlkirL ivla'ii MtlisTiTiiTrsI imTo thn rr|i]ati*jTis 
hT - 12 + d;: iitui Ji — -Ii ■ 7;, If ivt' ri^iuirt' lhai x -- \\ as L*Hiiiai'*[*^ jlfu's in his 

tirsi stoliitiiJin rlMui wr will hair^ ; = poimiR OTlior sohiii*iiis 

nfili hr fuiiiiLl from IIhTH^ *-c|nal itUJH. lajr oxainplr. if onr wisln-s x io y to Ik- in 
th*’ |ir*i]n)r) iun of;!li to 1, thi'ii ho sclH .r = Eunl hr Mtlvrs. Similar prohlrius 
111 I his t'liajtir'r I'nii hi' I'XiiiuinriL from this ali^i'^hniiii'^ [joint of \'irw. 

[2j As auothor *'Xam|>li- wt- work oiit iliis :i]|ity pnditrm wilh iilj*rliraii' r ipia- 
t kills. Jj'T [u h. atiij ^ rcsprci tvi'ly rh utjtr thr nuniluT nf pciiimb of pork, iiorh 
anil ['oanurnt iu I hr iiilxtijri\ I liis p^ivrs I wo iH|iialions in Hti i't' unknowns: 

p f 4 if - 7 and .'fp [ 2'li + r,*i =7. Wr soJvi- lla-sr two I'tjiiuttons for p siii.d 
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b in terms of R. This yields p — —7 + and b = M - As^iRniRR vaJ* 
ues to g arbitrarily wUl yiehl r4>rr«spc>ijding \7ilmra of p and b which will solw 
the two original equations. Howe\Tr it is ckur that the vbJww of p, and g 
caiUKJt be negati^'v aiui must ikut exceed 7, Because 11 < p < 7 we must lia\« 
0 < -7 + < 7. SolvtiiR these iiietpudilies we haw 4| < ,9 < 0^. Similarly 

becaiiw Q < h < 7 itiufU have 0 < 1-1 — 1^ < 7, TTiew yiehi 2^ < 9 < 5|. 
There is also still the loquirenwiit that 0 < 9 < 7. If we «iimuUan«iousty impiw 
ail three of these codHlLtiofis on g vt? see that -l| < 9 < -1^. Collectiiig the iiU 
togetlier wv have for tlie bolulion 

3 S 3 

p = —7 + -9 and = 11 — -9 nith ij S 5 £ 

Leonardo sol'ipt's tlte equations by taking the special caae in whidi p = that & 
adjoining thu third t^iiiation so that he bus three equalknis in three' unknowns. 
He therefore uhtaLus p = | and = j ftiwl 9 ^ 53. lu onlt=r' to obtain a different 
solution lie arhitrariJy sets p — 1 wbJrh again him a rliirrl eriiiFitiim to go 
wnili iIk* otlwT two. He obtaiiu» 9 = §3 and 6 — | to go with the p = L 

Some other interesting solution are obtained if we sntiKtitute g - one of 
the rxtrenjr valucfi for goatmeal. We get p — 0 nmi b - 3 ^^ a scJutkNn nciiitting 
pork- If we suhalitute 9 = 5|,. Uie other extreme value for gontinml, then we 
ubtaiu p => l| whkrfa ia the tiiAxunum vtdne obtainable for fjork under the given 
conditions. Snlutiomi for beef wmII range between U mid {Kmtid‘ 4 . 

|3| Leonardo uses 37 dow'n to 20 insuvsd of 7 dow^n to -4 ip onler to a^-u^d 
nrgati^T niimliert. 


jVafes for Chapter Ig. 


|Lj In this prol^lein Leonarflo lindH minimal integral aolutfonis to the pijuation, 
U = Also flirtJ h.t on bi^kiw Leoimrifo Hucls niiniinal integral solutions for 
two equations in three unknowns. = |y mid = {jj. Mnny Milutfotm exist 
and Leonardo linils the miniiUAl LutegraJ ones. Tbetie are instanceH of Lc'onnrdo^s 
interest in Dt<ipbmitine equatioipt with intf^ni cxiltitiiav;. Dkjplmntiui hiiib^elf 
tiiufit offen was intmsUeil in finding ratfonal solutfous. 

In the tfw proldem Lefaionlo stondardhtes any probletn leading to the 
equation. OJ ^ fc. which is liere ^ » 21. Tlie metlaabi me in jilare of 11 direct 

algebraic aolution which Leoumdo wdlJ later introduce. 

[3^^ The idcIIicmJ prem^iited licr^ liy Le 4 >iisirdD is tlie metluHl of false position 
or rryufu falsi. It h tUKvl to solve n liueiu' equatiou of the fr>rm ax = h. It is 
here pre»e!ite<t in its simple form with llw* of one folse vnhie. Lntt^ 

Leotuirdo will present the method of rionhie falae {Kisition railed rU‘hata>iu from 
the Arahk luuiie. As Lh evident in Leonardo’s dlsrussion the method of false 
position is b«ise«l u[x>n an argument of proport ion which is oidy ^ulkl for a Unear 
equation or = h and lIh* prablems w'hich can tie terinetd to tliai h^rtti. The 
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luethcwl will Dccuf tnxT niid iaxt in rliAptrr 12 , juid can be aodccd when wiati'i 
occui in appruxinialfly thut bnn: *t pvil L2 fox the quantity and 15 rtsniLtcd. 
What shall 1 put M> tliat 29 rcmihs? You multiply the 29 the 12. and you 
divide by the 15> arwl the quotient Is |l7 which is the nssult desired" 

The method for this ttw problem equi^tdent to a solution of the equiuioii 
= 21 rim be easily visualisn^l ^comctTically* A gfaph tif the line with 
equatioti | or pnwses through the origin with a sli^pe of The 

fiict that the iine passes throTigh the odgin ia esaential to the using of ftingle 
false position. An argument of 12 pul for x yickb u vTilue of 7 for y* What must 
one put for .X rn order to obtain a valtH! of 21 for y? This hi seen tu be 36 using 
the proportion of siniilar iruuxgles. 

Jliere is noine confusion in the Uternture [VEg:p2!i4) concerning the met hot] 
of faLtp posittnii, and ahia the method of double false position (ek-bataym) 
whicii is treated in chapUU' ]3. The method of (singfe) falite position is mfcd 
by Leonardo in this rfiapter to solve probirms w'hich today are tcsbally ftolv'ed 
with litiear equations of one. two, cu' more ^'nriables. How many tiitmabJpa are 
involved in tlie prolilem rloea not determine the applicability of tlw mctlKxl of 
false pacqtion. H is the charactet or form of the Linear equal kms that make the 
method of (sbigh?) false puMikui apfdk'able not. 

[4] Notkr that tlie iMoblciii takes the form (l — 4 ^)^ ^ 21 which is the form 
ax = b. 

[5] Tills is A Euclidean gerjineirical proof for the NolutHm of the pfofdein. 
equivalent to a Holution of tla? nciuatloii ^^4 

[GJ Nertr content with ofiering merely iifuristic mcthcaifl mid argunK'uts 
Leimnitlo gives here a rigorous Kuclkti'an proof of the tree inrrthod. 

|7j This direct method w'ltirh Leonardo credits to iIk* Arabic mathetuaticintis 
is algebra^ pure and Kimple^ 'I'bc concept and technique is exactly that enipKn^l 
today in any etciiien(Ar>‘ algebra course, lx dilforKoidy tn not hetug written in 
the siiorthand Jiotatioii which makes symbolic fdgrbra. Of counie the use of 
symbols allowa the treatriu^iit of mcire cuniplirated and involved tsiiiatioujt, but 
coficeptuBjly it is the same algebra as etnplo>vd here by I^eonATflo. One i»U!d 
not tnakc too mucii of syndioh.Mm; it » tlie concept that counts, Considet this 
passage from the al-Khwarizml book on nlgebra [Kr p23j. "Ten less thing to T:>e 
multiplied by ten. The proriiurt is tlicrefore a hundred less ten thlni^."' And 
again [K:p35j '*1 have divided ten into two portioftei, [ liave Kiultiplied one 
of the two portions by tiM* otlier; after this I have niuUlplinl the one of the two 

Itself, and the product of the miiltiplicatiuci by^ itstHf is four titnr^ as rmu^h 
as that of tnie of the ^xirtions by the other* ('omputaiion: Suppose om* of the 
portions to be thing, and the fit her ten iiiiniuH thing: ywi multiply thing lij' teo 
minus ibiiigi it ten thini^ nunus a square...’’ These sanH' technktiH.t( wwe 
later useil hv Robert Rceonle and tlkC Cottilsts. 

[8] It may be helpful u> outline tlib^ urgmiK'tit with mcrfleni s>inlioliNiii. The 
second origiruilly luw x + 7* 'I’hc gives ihe first 7 leaving liie wcomi with 

X. The fiiKt tjjen has 5 j + G. Thus the first Imd 5x - 1 origipjdJy before he 
recxisxHl the 7 from the .secund. Next tlie first gives the second 5 IcAVU^g the 
first with 5r — 6. rhe sccimmI then has x + 12. Thus 7(Gx — Gjf — 8 = x + 12* 
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35j - 42 = j + 20. Mi = 02. I7i = 3L j: = L 

I r 

[9] Leuiiardu rffet^i lo cJiu^pti-r 13 tin ddiAtHym or lioiibU* frtlse jnwhion. 

[ID] Leonardo utily oup Eolutiuii for thia prE^blem mid there »re many, 
j + f = Ty. y = r = ^ yields ” 5 wdikh iirf LeuDitriLci''A 

values. Setting 1 = 1 yields y ” Any other nuiiiber sH\ie will have a 
ccrrcspoiifling vnlue of y to make a solutkiit. 

[n] The equation ss | ^ = 1 + y. y = i = &) yielils y = 84. which is 

LeoriHTflfrs soJutkm. i = 7(i yieliLn. jy = 70 whirh in miother integral solutiun. 
Any It sa%v 35. will yield a correspoiuliiig v'ldue of j/ to iiiitke 11 solution. 

[I2j Tlie equatwm is = 4(| + f), y = When jt = y, then = |- 

Tliest* tot? Leonardo’s vulues. Other solutions are jr = l, {i! = f|t ~ y — 
Thcrr arc no solutions with br>th x tuid y integml. 

|13[ Agtiln the sulutkin Ls not ^niqlH.^ 

M] And the of the Hrst nurnber times 5 ^ of the sceopd number is tie 
much us ttie sum of the first number aud the second numln'r. We diociae i — 
108f» y — J40tt so that = ^y. Then sf ^(llOf) = 


i 08 < + n«, (= 5 ^ 


J = 


UM X ajw 


= tUiR 


[L5| Tills is a problem with many sotutionii and onc' sca’ks the minitiud see 
lutkib IP integcoi' Howe^^r this pmbleip requires a pegativie number for the 
solution in one of the variables, the first man. It is therefuo''^ faliie to say that 
Leonardo rejected negative solutions for equatioiu. This problem is ckarly in^ 
serted by Leonardo for the exac't pmrpONC of demonstrating a negative solution. 
L4s>nardo generally sought tlioete solutkins whkrh appropriate for the prob- 
k‘Jiuf l>e ootuHidereii. In certain Ref,»nietrlral probkMiis and apiiUwl problems he 
rejected negative solutions when they were not appropriate. 

[IG] XhlA prubleiii as posed is misoKiible niuJ Leonardo pruve» it so, 

[IT] Here ih aziotlicr solution with a negative iiuml>f?r. 

[18] A silo (ri/p#) ia a grain sionigie! place, 

[ 19 ] Either Lcgwnxdo or a copier slipped beri' and wrote be 7 Jinta whm be 
tiieiuit silos to be roiifiisteiit with thr^ rest of the probliun. 

[2D] Leonardo again demonstrates his keen understanding for solving indr- 
lenninate f>quatkiLis with many satutioiiA. 


[21] In this algebraic solution there are found two uiikiiowus tiatiK-d rite Aurri 

and tlw? Of emirie Lfonanio ban been Hulving i\X\ along problt^iiib with 

ttiany variables, bm thes is the first instance where he uses two variables with tlie 
algidTriue or dittot method. The eipiatiun that he ^ioh^^ is an imletenniiuite ope 
with an Infinite nuuilu'r of solutions. He finiLs Intr^gtal suluticHis. TTm' remark 
[VEgt p2ti&| tliAt tiH' first lacurrmt^e of r\vii> nnkuow'ris a|>|M'jirs in the second 
half of liie fourtwutfi century is tliercfore incorrect. Tins cliapter atid tliis book 
are full of prfj>h1eni.s with iiiore than one hinkiKTwn solved with tJw al|^brak or 
ilirtvt inetluxl as well ns eh’haiaym- 

[22] Tiie nmnbtT is given a« ^211 and the imrUi ate ^4. 4’lie sidntion works 
very well for the first Four jnirls all equal to ^4 and tlu'se’ total 18, but then only 
^2 is left for a fifth part. W'hat Ltxuiftnki mcAiis by iiiultiplylng couki b^^ tlial 
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i I rnin‘?i 11 ^2(J. 

[2ii| l^irt *A tills MOiit(‘urn wits iuiKsiiii!»; itn- jisiri briwkc^ts is 

liv this itTMiisbiEiir rri^iii 

. i.!l| I lip Pin I (it this pnuhlriii ih luiirky. It is sitici thnt pju’Ii iif llip tnkp 

^ nf ii limT. but llir n^llltllk JllnnH lln* siihlie^fs+'aliii^ 5 4)F a kwif tiiui lbi‘ sii iukI 
lujiii's pjitiij}T of 41 kiuf is i»>r (Icar, Kuw iinifii did tin- lirst man f'fiT? Thi‘ 
mniipljitry aiis^vpi'of-1 hiNCiiuls for tlif> lirsi nitiii iiinl L ln'iE:Httl for tlipst’cioinl 
i iniltl tHisstbly hu obtaiEinl with thn foMowin;; ri’jisoninf^. 

I hr itam lonirilnnpti 3 ksjivcs 4if ijroad mici nlv tJ loiivi'S. 'Hip SL'coiid 
iiinn i oiiTrilnitPit 2 lofivc*?! nml nio ^ J^uivi's. Vahiiitii^ tlif bri'^a*! tit oik' lu';/taut 
loaL lns iTiisp tlip soldli t 0 luv^antS [ir4‘siiiiialdy for Tj (Up first jiitiii 

had ah ifxppss of ^ Ixy.niit, i'oiicrilintion iniiihs e'oiisurn|itioiL Thp sitiuid tiiah 
had au PxrcKs of | hr/aiil, ixjiitribiilioEi inijius riuiisoiiiptioii. I^iiiici.' tlia ratio Is 
\ ro ex I to It thn firsi iiuin slioiild taka t lnYsmts find (hr sh'4|]iiI 1 lK'/aii1- 
[25] I his Is Hiii jltrs roiistniLtion ptijuxiluio for prrfrcl iiiiiEiliprs liivr.hi in 
proposition Mi tif Mimk IX id thp Hlt itit ift.'i |FI]. 

[>ti\ 1 liis is till- pi'lplirati'd iJihtiit ]iT(ji9trm vi hiili hiriJi to tlip nairit’ I'l- 

Ijomid i (fis wpM jis many ridihits), I liivspejnptH'i' is woll ktiowti for its 

ri-prf'SPiitation id luiiLital j^rowtli phi'iiompmt. It is a \T*ry old dii'^imition profilptit 
ami t ail lip fonml in a similar way in 4i tri'iitisp iitirihiiKsI la Risk". EfIomufI Ln- 
fjis (IS li'lStJl} studit'd tlip st’tfpipiit'p thoronji^hlv as wrll as vjiriat jous nf it, Alsei, 
tIutp is a systpinatif sisMioii Jif tlip liisiory of this [iroiik'iti in llip ronrlli Ltlirioh 
of dohinmi's jVo]i!ki'’s [r| (Ttm-huhti' dt'r {Ch im nitir^.\fiit{iv7unt.ik if^art I), 
[27j fkisitiv'i' and hP^jfitivn ipnoilltii’s ar^ iisnl hni'n ^I'ilh ihrir rnlns for aiidi- 
tion find niidti]dii aiioh, WldliMa^alivn n^nlts wr n' sniia tina's not i-onsldi'ii'il 
si^iiilioiml, uIksi lln-y wm- itiijiortitnt l.conjirdo kopw t’Xfii tly how to Hud ihrm 
and how m iiiariijndati:* with tlii'''nn 

[2S] J Ik.'Si! wiM'jilIrd I ih illation proliUans iiivulv'o rfCOiidiniPtiitjs mmihiTs Ironi 
ihIlI rliifs aboih llniii. Ilrro is an analysis of ibis partindar proltlpin. Dm' 
iiiiisidpi's intonprs in four rlasKi^st It, U + 1, It ] 2. and It f -i. ihiit is JiiinilM'rs 
wliii’li Imvr rPHiFiiiidprs nf t), |„ 2t ami ‘A wlinii divkk'^l hy E poMowintJ [j'onnrdo's 
dim lions on thn niniilH'r U |irodnrrs rhn thni' nomhors U. and dt. Tlit'ir 
siniMsbt. Divkliii^; by 1) yields E MnUiplyini^ by 1 jrivi's If, I bi^ orii^inat numbor. 
iM'i aiisi’ tlirri'wiTP mi frartiuiis ^ iiit'olvf'd, Ses omllv wt- follow bis dins^tions on 
11 miitLlHX of tliP form Jt + L Om: lailf of this is 2/ + Tbc^ nnst Iju-f'or iiili'^i-r 
is 2t + J, Ut4(' liatf of td + 2 is dt -f 1. d'ln' sum of tho tVinsr- mimbors is ‘If + d. 
fhvidini; hy U mid citsliiij^ away die frarlion f. Siinv 5 ivjlh invoKtsI in 
only 1I1P first posit ii>n wv jald 1 to p h+ I wiiit h is Hip urif^inal nnmiMX. 

r)ii‘ miinbpi’s P +2 and If f A work out shtiilarly. 

[2fl| "I liP (livisinns by d, 5. and 7 mii hr pxprpsspil sm e (‘ssjvpty iia u = dt] +ri, 
It ^ +■ If = + r:|, J'Voni rhi^sp tlir{?p Pipnitioiis w'p spp iluit TlO j + 21r ;t 4 

ir,ri ^ niin - df|) + 21{o ^ Tit.) + ITda - 7^a) - HHin - 21(lfi - Klof;,. 

which is ... ton modiilLi 105, 'I'hiH faiiioiis n-miiidi'r probIPin whifh Iuls 

a km^j; liisniiy, bPKinnlnK with Miina. vcliprc it wiissolvt’t] with the so-ndlcd 
iif ti i nk', t hen’ is !i larM;i^ mohoj^rapb on the bi-srory of tills remimirT [irobl^'in 
by I dr jell Ipjbbrislil, { Sfutkrmnitrj* itt Htf Thti tfinfh C'tMflHtif. 
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Canibrklge, Mn.ss., mid IW73}, The hi,4tcirv of this prihNo]M eiLso trejittni 

III 'IVopflct', |1] iiielndiiiR the rontril>ulions of Loonardo. 

|:i0 U t}, he the MiiTiiber (sf pointHi oil the first, sei'<.>iKl, and third die 

riNpectively. tlacfi hiis iinkrurani i.tihie from 1 to (j. Tiie eunipiitatifm of thr' 
iiimiher aiveit to the diviiuT is h,s folloU'S. [(2^1 + 5)5 + 10 + + fi- This 

nuinher redures to hKHi + + Llfil), After subtrEietiriR 350 one is left with 

lOlk] + lO/j + This is to say that the nniiiber will be tK'lweeii 111 and Hfitj 
Jimi the huridnsiU plnre will be the digit the tens |jlaei= will Ihi the digit ^3, 
luid the units [ihu'e will be the tuiiiiber 

l:n! T ids problem dirE'clly ilhistnih's [^)iii|i<>iiinl interest in the genemi forni. 
Tbi^ iniertTst is I for evrr>’ 4 invi’steii, i>r 5 is jiteuiiintaiLil For f'VET>' 1 invTwhtil 
in eai’li Lnlerest perjoiL This is 25% Itllerest per period. The |HTiod is 1 year 
:ind the time invi^sted is l!t yeiirsi and the nmount originally iiivesied is lOth 
I’he final act iimnhition is ItMJ (^) , This is purely and siniply (lie r-ompnund 

interest roriiiuki A - P{1 f r)' in which P Ls the aiiionnt inv^-SU'd, r the rate 
of inten^r |HT perlfHb f (he tminber Esf perh^ls. hiuI A the aeciiiiiiilntion, I 
eni|diasi:4e this problcni becinisn it is obviously icouipoiind interest. However, 
this bixjk is full of ptribhuns where indn'est is hiiind, conibitied wjtli E-apilnb 
ami interest Foiinfl iigiiin on the ncrunmladon^ i.e,, eunipoimd interest is founch 
The reiinirk (VHg: pUStlJ I hat coiriiaxiiiii interest is not. found Until the la(.e 
fonrteinitli century overhu^ks this obvious exam pie and others in this honk- 


for ChfifUrr IS. 


[l| Leonardo us^-s the Arabic word r.ivhuta^tn for tlie rule id tloiibh’ falsi^ 
jifjsition. He explains in Eictall liow' ike method is iiseil to soKie prohJems. 'I'he 
method uses pruporlion to solve iIhw' (miblenis whiili fire equivalent la the 
solution <if linear eipmtions of one or several variables. UrirHy eKplajned in 
lilodi^rii notation let us suppose that W'e wish tsi Hilve the (tiu-Uioii liJ + h — r 
for We imt arbiimrily the aigmnents tj ami ^3 for 4 and oiitaii:] and + b 
and Uur3 4 - ft instenEl of c, J'l lUuJ 4*3 lUi? i htTidorti false positions bin nutie they d<j 
nol yield (lie true v>diie t\ but ratlier some ajiproximathms Cj ntid 1-2 fe.spLH;lively, 
If we subtract «j-| + ft = cj from oj- , + ft = then we have nfxj r-j J = - C|. 

rlaTiiforf’ ri — ^ '"J ~ J'j ■■ If l*ul ihest^- %^alni‘s of a iind ft baek 

into nj- + ft ^ r siinl .solve for j then we itbiain .r = s - + 7— Tins we 

IC 3 - 1 ' 11 

t an put into the form f ^ . In this fortEi the projmriions are clearlv 

—Tj Cj—-Ti • * -r 

nx’tjgjiiKable. A iliagnim of tlie ec|iJatlon f/ = oj- f ft with lllu-slruksi triaiigh^ 
shows the evhlent prcqsirl ions. Agiun must emphasise tlnil il i.s dm linearity 
tliEit makes the rule of elchaLaym operjite, Jind not the niiinbi^r ed niiknuwiLs. 



Nousi fi2n 



\W wish cUi pxrtiivfili? fnni^ nii^ilytitvil gt^iiin^lry to fiVim' how rhf iiii‘tlnjil 
tjf f?k'hhituyiii run Ik^ Jn itiis t^xaiii|jlr Wr tiiicl tin: si»hll t4>[i fur tw<j ['(juflI iuiis 

in (wo Liiikiiuwiis: iT-h 'Jitf i ninl HJj- - \tf — ;3. Fifsl twii [Miiills nii fht" lilir 
7 j’ + = I nTv fuiihdr Put j = 1 into Tj' + 2?/ ^ I viohliiiK 7 + 2i/ = I, Now 

wi- [ml V4ihn'?i for ff. Pm // = 1 mui thru 7 -H 2i/ Uiku thr wihir IK Pm y = 2 
ni\*\ tiicn 7 + 2^f hiiji tht* x'jiJiir 11. Tims an iiicrcHS^' of VFilnr of I in y f53\TH 
jut liirroiiiri' of 2 in ttir vnlur of I hr {expression. Wfinl sindl we put In n 
(hxTfof fi in onlr:r tluvl wr I ftjr ihr^ vnlni' of 7^" + 2if? A {|fXT{ULSp f^f 

fj is lAUttim il by di’r-misiiij; y hy -'i. 'J'b.Tr'fore y - J ho point (1,^) 

tiierrfrFrr [ii-s on liir line 7r +■ 2y = I. Nmv wr pnt j* = 2 st> that lln^ exprr.ssion 
Tj' + 2y Infontrii I 1 h 2//. PllT r; = 1 nlul iln^ eXpri-ssioJi liJis llir V'ahJr 1<J. ihJt 
1 / 2 and the ex|}n>s.si<ni ItJts I hr mhi*^ 1^. ['iirrefoti' an itK'rea.sr of 1 yirhis 
jvn iiiETeiisr of 2 in ltn^ nf thr {‘Xfiression. Thirs a il(irT(‘XLS{“ {jf fi yitelils a 

liis’rrjLse of 12. th'iire y - —a. I’hiis (2^—.'!) lii^ on tfie line 7x + 2y - 1. We 
lijivp th(H'rf[tre FoiiikI two pi»ints {Jii the lint' Tj t- 2y - L VVe now nsc'elchiituyin 
a^ain (i> liml a (niinl on 7 j -t = 1 wlih'li is alstj tai (hr tinr 3r - ly = 

If wr ]nit J- = 1 ami il = ^ fhnik ly — f). If wo put j = 2 and i/ — -t> 
llirEL lir - ly — 20. Tims an tEii ri’asc tjf 1 in x giv'es an itn rntiSi' of 17 in tht‘ 
v'ahw^ of iir — ly. If \v*' dtH.'ft'Eii.SF' r hy thru — ly will tlrr'rejtsi; hy (i to 
yiE’td - ly = ij. Tints j ^ ^ {‘rtrrrsptnidin^ v'aluti of y is 

I Im' histtiry of rfr/oihiyia is trratisi hy ni:m>% iiidinlinji; lYopfkn. |2j Hsinp 
the .‘iiiiiie notatitni Jis in the pn^csllii^ note |1| we go liirtingh the di'lails of 
t.4s tnardfj's prototypt' jtnihli'in in elflnitjkvin. I h*' price of {>ne liundredweigliL or 
UHl foils is {[noted to !>*' Iti jsatnds; thert'lhrt' wesrl r lo l>c t.c. c = PJ. I’lni 
price of mio roll i.s put In he I s^ddo; tln^refort' we si4 = I. d’his yieliis the 
lirsl aijprthxiiniii iojk^ a eosi of 5 poiirnLs fn^r LltP rolls; r| = fii. riie .scs ond hdse 
posit jiMl is jnitriug tfie prit e itf mie rtFll Im' 2 soldi: rhiTcftire wc say j-j = 2, 
rills yields ilires^Tond apprtF.ximatirai!. ns ewt of ID ponmLs for I [111 rolls; rj = Ph 
r - t -2 = :b {'2 ■ ('I = fj, j‘j ~ ,ri =1, .t - jr^j = .r - 2. Siibslitm iug into the 
etjnalioii of jjnjixjrltun fomnl in preeediii^ note [l] we gi't — 4. r = 2 4* ^ 
soldi or 2 soldi Find 17 deiiiiri. 

[hij I'hi'sohirion .E' = .rg +• ^ Idond fiIfoV'C hi nolE‘ |lj t an Ik' eiLsily lil* 

lei'isi idgehriFli'nlly lo produce I he Eingineiiterl and diminishnl form ^ivi’ii hereby 



it. Ljiwr Alijid 




L<^>narri[i. Wi- r^NiIncf rhf* riiicl (liiuiiiiMhrtl fE»riii In tlur shLiiijiiril om^. 

T-,K-ri J 

fi 'I 


Tlir puK E-ilurr im n vvrsiUlr. 


J-jr J-jri -Tir-I Jirj t 


+ J'-i = J’-t + 


(r ■rjKJ^j-^nl 


[ || Urtaifc^l BuiiImNvu] prniifji mi- Rtvni Ikt<.' ficir I lit* vJilhfity nf tlic ttwjtliod 


t’lcliBtnyiis. 

[5] I'^ir cninpiirijiijni wt- njfcr jv uulntion xif tin^ phililtnn £jf ftnir iii^‘'ii lUiri u 
tlLi^ iintJil jc3tL i>r njtil PiiifinrHry al^ebrn. h'niir rci^ittUitJdH 

i^r £L'tjiiEitiniii^ iiro j:;iwri] X| + /p = 2^*3, j’j 4 p ss J";j 4- /j = Ij’.j, + ^ = 

^ri. ri('t’;ii4-se flpetP' fitP' Iniir t'ljilnitnris mid liw iisikiinwii.s^ ssoIvh l}n^ fijur 
('f]ij3Uiniis fnr thr four imkiinnuis j-], s-f, r-i. in trnus of rhe’ unknown p, 
rhifi is ufuiily hJouc Ijy I'Liiiiiiiul in^ tlir Linknowii [rn^u lltr' iwn 4't[UiitiniiM 
jip'MiuR t|uM‘<iuatio]i Knun tLi^ third njuntioii nud this I'fjiintifHii 

is I'liininuk^i yd^'kliiii; ihf cijuulkm x\ 21j.|, - !V>. This ctpiuliuti puid llit: 

fourlh sivoii i'finiiticin nrc^ ustsl rn sfiEvr- fur yinkiinj^ j't = Wp th4nt 

substitute Ixick t£i (>l:t(.iiij tln‘ other itiuiiEipjiis Eiiifl 4 ‘:j — luid 

j‘t ■ Ri'i'siuse iuti'grjil isoliJtiniis are desired p slLPiitlil En‘ a rtiiilliplv of 

1111. We sTihsiiiiile HU^ for p. This yiehis J^i ' 3^)/. J";; ' 7(!f, U5/, J.j = 

4<p/t p = 119^* Tlie sttudEi'st |>r]ssi1]k‘ iniE'j'ml sppiiKlous will titrur for / = 1; 


iioWE^vi^r iJtln.'r ititp gral ^tdin-s nf t will ?tI?hp ji^ixur sohitiotjs whic'h are iiuill.iples nf 


the siiirillest SnhitkMts. 


[6] rlie grrpTiLi^fry to which Lf^jJiEirdn ii'fcrs is, of tuiinit’* the’ J'vthjit;on‘Eiii 
thetireuu 

[7j [ tLe iiiaiiiLisiTipl iiLtslaikeiily rcjuis jjniiiLds lu^re whs'ii i lc^iirly inairks um 
i;uiisLsU''iit xvuth (h(^ rest ttf the jindilp'in. We htive jiiit In uiPirks tn lunkn llliui^s 
11 PiisLsi.eiit. 

[8j 'Hie ])riiiei]ud inethoij of the rlniptiT is elehaiilJiytiu that is duithle fulsc' 
pEK^itimu llipwewr this sidulkm um's algelira utu] Iwp itrikiio^iis, tln^ thimj and 
the jjflrf, I’he j>rol>Jer]i is re^incrtl to one (irtiiErtEGn iiivolviiiK tlie two ViiriiddeSi 
the thing and the pitri. and iiiiiiiinjd iiitem^al solniions an- foiitid for the thing 
Eind the jukrt^ 

|nj Tills is fiutJthcr piEihleni with a negative sohition. 


jVoft's for tVnjij'jib j /.f. 

[I] Ihe nh TU’iicT tn iviLi'lid s /iVeiap'TJt>f, Hook H [Hj, is fppr grsmn'trifal 
jilgebra. The niaiterial of rhjipter I 1 is prinei|Killy a jiresi'ntsdkm of tln' tia'tiry 
nf c|LiadrEitie iiTi^tintails as fniitai in tiiiJn lid's Elvjnrjttsy Book A' Li^oiuinJu luis 
i^Ytt'Utieil the iiiati'tial nil sE|inirrs and sipiaie ronls 10 ('uhis^ atid cula' roots, as 
Well ius I riie^Piniols. 

|2| \\ Idle [a^mardo di^es not wTite ch'^ imal fractions m we wiio^ tbfiu tinhiy 
the tei-limi|iie shown In tliiK |a'ohLi<in is i‘<|iih'Hleiit tii the usj’ofn ihsdiiiEil fftiction. 
■fhe riint foninl is eE|iLivalent To liltpjre Piculli made this okservalioii 

iu Ids biogiaphy of la'cniHichp I'isnim [l’l|. alsji note [lij cJitiiitP'r iti this 
biKik. 





the Miles ritr tlie nmltiplicjitiiiii of |>Iiim utiEj iiiiiiits. 
Ami evtT iii[iklEi^ roo^I h'la pl<^lRe to prmif' jill thiiigH, L<‘oiiJircio fullows willi ii 
^■^lU]l^l^‘te {uK'lidi^jiii style ^t^ometi'lniil proof itf tlie vutiillty ikf the rolffi. 


Xofi.'i fur £7jri;iff r /.5. 


[l| This isn again, iJie PvtliagrU'iiUJ this.>r(:iti. 

[2\ This tlieoreiii amj the results tli^U fullosv sue frmial in greater Nlet.jiil hi 
Lf'olLnnhi PiSiHliti's Ltitt r ffuuih'titonijn {I'hf Book uf Stftttirv^} jSiJ. 

[:{| In *y‘veral |>(a<‘es In these s Isiith prishlmiLS IjisituirHo wjirt*s *i<|ijijre fftei 
ami sirifsi vvbere he t learly nieatjs tiibir fet't ami volunit*. In thesi’ plinth I liavu 
si|]istit[iU‘i:l enbit' hi't siml volnine. 

11| 'I'hlN Ls II right c'irriLljir onie. 

[JjI hetiEiartlo lakes both napiH's of the righi l ircnlar tyna^ \^V ss^nhl thhik 
of iherHMVi two right t^irenlur eoncs with ilit* siiine priiiri|>al ascis joiiayi At tlieir 
vi'J'tis’es. 

|ti' I'he slanteil faee of the iiiljiml Is a triniliglr |j>^ihns high ami wji h htLse 

paliii!^. I he area of liie entire fare will Ih^ Ii-IK sijiiare palms, fiy pro[iort j{i]i 
a smaller similur triangit' iH'i'ii.[!ivhtg one thini of the area ami liiiviag height J* 
iiiesisnreiJ liown from the |>tjiiil will have Ikis^' j-. Thus the area will he i/-. We 
ran tlierefore Say ■-■ q(tiIKy 'I'hiLs /- - '^p “ hi’i- 'J'herefore t is tiie root 
iif \-V2. 

|7] Liy manlo gjvi^N the won Is ^^proptirl ioii iiml r4'?>t oration" for the meaaiagof 
algf^hra ami jUrnm^halmla. riu re us a gnait ite^rL of eX|>lanalhjn iti the litvrutnre 
al»oiLt wimt algehrit atuj jiimm halNih^ fi alty mean. Morris Kline in his .\hitM- 
t tilfittrut Tftoiiffhi fmift /lar/eaf io A/oWeni 'ritut s for {?xainph% iraiislateH 
algebra ami altEiiielialmla as "Mstoralkai ami shiipliih'ahoir. Hegardh^ss of ihe 
exEict worils eliosen for translation they n^fm to the nunhpiilatLrai {if eijnations Isy 
operaEing on bolli parts, and by (yimpi^iiig Ukc- tc rms to simplify the mpLatiriiis. 
7’hi'sr atgi'brnte nii’ilujils are joiroilnet'ti [jy LisniijimIo iti r ahiirt tniit‘h be- 
fta'i' fhapiET Ih in order to solve Eitn'ar mpialioiLS. J’he metlioil wjts esilltyl the 
dinxt mothial ami attrihntiyl to Arab iiiathc'niatieitinH works tveie tratts- 

laled ithio Latin Some time brforr th(‘ thtl'tismill rmitnry; Kiieh ms abKhwaikniT 
‘s fjf ./ni'jr' le'a/ (H tiles of r^’storarion and rednetion), wTiUei] hi 

(ilef.t 7Vif" Aliii fiin uf Malitutiinni Bvfi A/ujia iriiiislaleil la' FrisJerie Ilosuni 
[K]). Algi'hrn ( al-,hi]ir‘) the name itself is atlribnleil to al-Khwari/tiii ' s Uiok. 
As we sjiw, thi' inelliod iiJvolv4*s tlie inl itHinei ii>n of imknowns eiilleil thi‘thing or 
till' pan or the siLin, the eM'atioii of ocjitat jous, amt the imlniirm of the etioriiions, 

Ahii .hi'h’jir Mohaimsl itm iMnsa id-KliwariziiiT ‘ s tmtnr (r^TlIO-iiiliO)' ap]M'ji.rs 
on ihi' tnargin of tin' mnnnsiTipt lus Mtnftnt hi. [p hHi] Mis name indiraies thfit 
prnliiihly eithi'r he or liis family wjus frotti Kliwariziui, whieh is a n'gioii SH ol 
I 111' Aral Sea, presi'litly a p;n( of lI/imkisEim, Mt* was jt sc holar in the "Ihntse 
of Wisilom" iLinl W'JLS :iii jLstronoiiLi'r to the (^idiph of liagdad- llc' wrote sc'veral 
liHiitka; rhe aiioveirn'iiitiotiiHl Kituft uf-Juhr w'ul tuutfufmitt (in approx, JS'Zrj'), 



|[. UWr 


dv Tiumtm Itulortim Oifc tlic Hiiiilu Art of Rocoiiiiig, and "The 
A-storoominil 'Itibles of fU-KhwEiriscim " sire smuijijj tlieiiL Leonardo rightfully 
attrihul.L'Sj algebra and alintiL'Iiabaia in text to ul-]\hv.'arizinT . The pre^n-^ 
tatinn of the aointinn of c|vL:a]mtie equations given ill chapter of Liber abaci 
fnltowy that of rd-KliwarlzuLi very closely. 

[K] Mauiiieht, jiiitjtfier known iiiime for al-Khwarlzini . 

[jj] The six modes for pii'seiiitaijon of the qiiEidratio ettUHtion are eliosea to 
av<iid pnstnlatiug any negative ewfiireiits in (he giv^eii c?quation. This ^iis the 
pieferi'Lxl prcsjcnithtion which Leoinudo fullowcti. The six inodes collapse' to one 
inode if one allows negative ^irhies for A^. B, C in Af‘ + Sa:+C = 0. For example, 
— 2 = U [wesses to t]ie mode = Ekit + Z, or ruj Leomirdo wi>uld put it, 
t ensus equals a miniher of rimts pins » rnimlier. 

110] Census is a literal trjnishition into Latin of the Arabic mut meaning 
wealtlu re> I't r’cniTifl' is the art of the thing and the census, 

|1U] In this proljleni Ltsmardo uses dinx tly both sulutjoiLS tu the quadratic 
cxiuation as solutions Co his original problem., 

[IZ] In the problem Leuinirdo buds tlie irraliuiiid sulutioii 1 + s/j for tlie 
ijiiHclratir eijuatlon. 

[13| III this jnopositioii LcuiultlIo hoKxts the problem by iiitrodiicmg the 
deiiiiro as an extra variable (a paratTiE^terJ in addition to the thing. He begins 
with the two equations 


10 - X 

-- = d, ami 

X 


X 

io-j 





In these equatioms p Ls introduced as meaning one denaro. But in truth is a 
vuriable; snIistiriiTing /j — 1 quickly verifien the variable status of p. Ltmiardo 
Works with p as a viniabh.' preserving it.4 integirity until he eventually elijiiliiates 
it from his ei|iuitions. Its introdnetion is a means to the encL Ltsinarflo knows, 
nf roiiTiir, exactly wliat he is doing ns is clear from tiie v?ay he handler the 
extra Vfiiiaiile p as a variable ami tiot as a constant. We wdll follow^ his solution 
in Eiiixlern syinbcihsm. Clearing the seeond tX|uation of fractions gives us x = 
ISJv^D- Tht:n Kip = l{Jv^rj— \/bx+px—£. From the hrst equation 

he knows that ffx - III—//j; therefon^ he substitutes KJ-x for px in the previous 
equation. lOp = + [ L(l — x) — x. ICIp = lt}v^+10 — Zx — v^x. p = 

v/& + 1 — ^x-^ X. px = \/5x + X — ^X‘-Again because jox =; iU — x, 

'J' V 'I 

ItJ—X = v'^x+x-^x^--^x'^. +-^|x^ + l(l = (\/5+Z)x. x^ + KMJ{\/$-Z) = 

lOx. 

[M] rtie Latin word fiia^nc in used for the imknow'ii in these i^robleiiLS. Lit¬ 
erally utrerr means fortune or wealllu I have trajishitcxl it as amount In thii'se 
proideiits iis then' iire no assoc'iations in the jirnblem to the litersd mejining 
fortune. It wtts ajininoii to itse avetr for an unknown number. 

115] LHirnmli} giive here the apprcixlnuitior] ^'1 EUid ^ I liEive corrected 
with the Vtdues shown hi the text. 

|JBJ The st'iUeiice is not ctimpletiKl in the inaniisrrijitT the readers are left to 
tlo tlic caicuJaticin. 





[IT] Tlii'n^ U iiii-stnkf in tliis pniOh^iii in tin- tiunius<Ti|>i \v]ijHi ht-f;3iih with 
iisjiiK 2l\ niiinis 0 inslrucl ot 2(1 riiinu^ tlio rodt tjf (i. I \mvi‘ fyiirnrietj the 

[iSj, Lc (xwtrdy 3 iis n sMilutioii Ui Utib il ifTliiiiily Is ii sfjlininiL 

Ithf’ oclitT rtxjt in tin? i|iiii(irFiti(! I'tiiinl'iLin ib(‘ ihhuIkt ^ 10 

:is II Milnl il^n n\^iy 

|liii| Tlii^ (iinj^ruiti ^iviin litTi’ is uuly rt'fiTTcd tu tiy L.E>iiiiFirfiE> ninl iiul 

in tlic iiianiiKi ripri I linvtMxniH,rnirUtl it nrroniing tcj thu dirf-rtiims 
l>v Lcoinmii]. 

u 

(2(1] Doth tlu‘ [IrmtniiH (a Greek aiin) riml the tjeiumi ( a Rinnini roiii) itre 
iiiiijOl roiits ivhiHi eniikJ he irnnslnteil with the Knglish ]>eiiMy. nmir iei 

this nne prnhiein. The Urniiimn in this pruiilem Hiiiijjly |jJtiys the role t>f n unit 
as rides the ileiiaro in tienrly nil the prrvinlis jirdhleius, 3’he rdip phtyeil hy 
(leimro in this prniitein is rjulicatly liitferent; iL is a new varinlile, a panitneter one 
niiRlit say. ll iH introrlneefl bio the prnlileju leiu[joriirily lo allow a sejiaration 
with Hs^piirule nbebritie iniiiiijnilutidiis ami then it Is ehininatefl later. It is 
snrprisinK to BihI stuli ii iiN:hni<ine nsisl in ilie tiiirtifiuVi c’entnry. 
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Firs! published in 1202, Fibonacci’s I.H*cr Abaci was one of the most important 
books on mathematics in the Middle Ages, intnxiucing Arabic numerals and 
methods throughout Europe. Though it is known as an introduction to the 
Hindu number system and the algorithms of arithmetic that children now learn 
in grade school. “Liber abaci" is much m<*rc; an''^nc>‘clopaedia of thirteenth* 
centuiy mathematics, both theoretical and practical. It develops the tools rigorously, estab¬ 
lishing them with Euclidean geometric proofs, and then shows how to apply them to all kinds 
of situations in business and trade - conversion of measures and currency, allocations of 
profit, computation of interest, alloying of currencies, and so forth. It is rigorous mathe¬ 
matics, well applied, and vividly described. 

Frt)m the resiews: 

...this is an amaring book, and it is sometvhai frustrating that we had to wait for the 800th 
annis'crsaiy of its original publication to see an English translation. But here it is at last, the 
iilwr Abaci in English, it is now pos.sibIe for mathematicians who are interested in history* 
to read it, and for .students to read portions of it in their history courses...(Fibonaccij was a 
great mathematician, and here is an accessible and readable edition of his most famou.s book. 
Dtin’t miss the opportunity to get a copy. i 

— Fernando Q. Gouvea, MAA Online 

The Liber abbaci of I^eonardo Pisano (today commonly called Fibonacci) is one of the fun¬ 
damental works of European mathematics. No other book did more to establish the basic 
framework of arithmetic and algebra as they developed in the Western world...its position 
as the only modem text of this fundamental work will make this translation an essential part 
of any collection in the history of mathematics. 

—Warren Van Egmond, Mathematical Reviews 

...Even the Latin original has been hard to find outside the rare book room...But now this 
cornerstone of mathematical culture has finally become widely available with the appear¬ 
ance of Fibonacci’s 'Liber Abaci’; A Translation into Modem English of l>eonardo Pisano’s 
Book of Calculation. 

— American Scientist 
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